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1. Onucanune GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@oH/1 OLIEHOYHBIX CPEACTB (OIICHOYHbIE MaTEepHajbl) BKIIIOYAET B ce0sl KOHTPOJbHBIC 3a/1a-
HUS ¥ (WIM) BOMPOCHI, KOTOPbIE MOTYT OBITh MPEAJIOKEHbI 00YyYaroleMycsi B paMKax TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTECTallMU IO JAUCHMILIMHE (MOIYJI0). YKa3aHHbIE
KOHTPOJIbHBIE 33/1aHUs U (WJIM) BOMPOCHI MO3BOJSIOT OLEHUTH TOCTHKEHUE 00Yy4aroIUMCs TUIaHU-
PYEMBIX PE3YJIbTATOB O0YUYEHHUS MO JUCHHUILIHHE (MOAYII0), YCTAHOBIEHHBIX B COOTBETCTBYIOIIEH
paboueii mporpaMme IUCHUIUIMHBI (MOIYJIs), a TakKe cPOPMUPOBAHHOCTh KOMIIETEHLIUH, YCTAaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepHCTUKE OCHOBHOW MpogecCHOHaIbHONW 00pa3oBa-
TEJIBbHON NPOrPAMMBI.

[TonHble HaMMEHOBAaHUSI KOMIIETCHIIMI U MHIMKATOPOB UX JIOCTHKEHHUS MPEJCTaBICHBI B
o011eil xapakTeprucTUKe OCHOBHOM MpodeccroHalbHOI 00pa30BaTeIbHOM MPOrPaMMBI.

2. OneHoYHBIE CPeACTBA (OLEHOYHbIE MATEPHUAJIBI) JJIf IPOBEIeHHUS TEKYIIEro
KOHTPOJISl YCIIeBAEMOCTH 00YYaKOIIMXCH 10 JUCHUILVIUHE (MOAYJII0)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUI U (MJIM) BONIPOCOB ISl OLEHKH C()OPMHPOBAHHOCTH KOM-
nereHuun OIIK-1 (koHTpoMpyeMblii HHANKATOP HocTH:KeHUsI komneTenuu OITK-1.1)

1. KonTponbsHoe 3ananne. Ha pucyHnke nzodpakeHa 1miockas KpuBasi, Ha3bIBae- y

Mast kitotou10i (cnupansto Kophio). Touka A 1BUXKETCS B/I0JIb 3TOM KpUBOI B A
HaIpaBJIEHUH, YKa3aHHOM CTPEJIKOM, C TOCTOSTHHOW MO BEIMYMHE CKOPOCTHIO.

ITpu 3TOM BenM4MHA €€ OJTHOTO YCKOPEHUS: a) paBHa HYJIIO; ) >
0) mOCTOSIHHA U HE PaBHA HYJIIO;  B) yBEJIUYMBAeTCs;  TI) yMEHbIIAECTCH;

2. KOHTpOJ’IBHOG 3amanue. Ha TCJI0, UMCBIICC UMITYJIbEC p B TCYCHUC OUYCHb KOPOTKO- /?/_)ﬁ
120°

ro BpeMeHH At neiicTBoBana cuia 6osbinas cuna F . [Tocne okonyanus neicTBus ik
CHJIBI TEJIO JIETUT 110, yriioM 120° K HampaBlIeHUIO TIEPBOHAYATBLHOTO JIBIKEHHS C
HMMITYJIbCOM, BEJIMYMHA KOTOPOT'O paBHA BEJIMYMHE NTEPBOHAYAILHOTO UMITYJIbCA TeJa: |Fj | = | Fj| .

IIpu 5TOM BeTMUMHA UMITYJIbCA IEHCTBOBABIIEN HA TEJIO CUJIBI ‘FA'[‘ Oyzer paBHa:

a)0;  6) ptgl20°; B) pcos120°; npl2;  n)p; e) psin120°; xK) 2p;

3. KonrponbHoe 3ananue. M3 jxecTu BeIpe3aan TpH OJAUHAKO-

BbIC JICTAIM B BUJIE DJUTHIICA. [[BEe meTanu pa3pe3ayv Ha YeThl- 0
pe OJIMHAKOBBIE YACTU. 3aTEM BCE YAaCTH OTOABHHYIIHU APYT OT
Jpyra Ha OJTMHAKOBOE PACCTOSHUE U PACCTaBUIM CHUMMETPHY-
HO oTHOcuTenbHO ocu OO' (cM. puc.). Beibepute npaBuiabHOe
COOTHOIIIEHUE MEXy MOMEHTAaMH WHEPIIUH ITUX JIeTaJIeH OT- L I, I3
HocuTensHO ocu OO

a) ly>1,>13; 0) li<ly,<ls; B) l1<l,=13;

I') HE XBaTaeT JaHHBIX;

[~
QDQ

OF

4. KontponbHoe 3amanue. [{umnap maccel 2M u paguyca R MoxeT Bpamarbcs 6e3 2m
TPEHHsI BOKPYT TOPU30HTATIHHON 3aKPEIJICHHON OCH, POoXoasiieit uepe3 ero mneHtp 0.

K koHIIaM HUTH, TIEPEKUHYTON Yepe3 MUIHHIP, TPUKPETUICHBI TPY3bl ¢ MaccaMu M U A
3M, KOTOpBIEC ABMXKYTCS MO ICUCTBUEM CHIIBI TSDKECTH. Y CKOPEHHE CBOOOIHOTO Ta- [m
neHus paBHO (. CHITBI HATSDKEHHSI HUTH PAa3JInYaroTCs C pa3HBbIX CTOPOH IMIIMH/IPA Ha 3m|[]
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BennunHy AT . Cuna, ¢ koTopoii onopa 0 neiictByer Ha muunHAp, paBHa N. HUTh He npockanb3bl-

BAeT 110 MOBEPXHOCTH LMIIMHApa. VIcnosb3ys NpuBeeHHbIE JaHHbIE, YKaXHUTE IPABUIbHOE BbIPA-

YKEHUE JUIsl BEJIMYMHBI YCKOPEHUS Tpy3a M:

2AT AT +N AT —N AT —N AT AT
: =

6)a=———; B a=—/—, ra=——;, nga=——; e)a=_—,;
m 2m m m 2m

a) a=
5. KonutponbhHoe 3amanue. C TOpKH, C OJHOM W TOW e BBHICOTHI N,  ckaTbBaroTcsi 0e3
IPOCKAJIb3bIBAHMSl AP, LWIMHAP U TOHKUH 00pyd (TOHKOE KOJbLIO), MMEIOIIHE OJNHAKOBBIE
Macchl W OJMHAKOBbIe paauychl. I[lepBoHadasbHO Ha BBICOTE N Bce TpH Tella MOKOWIIKCH.
MeieHHee Bcex ¢ TOPKHM CKaTUTCSL:

a) map; 0) muIHHIp; B) 00pyH; ') BCE TPU TeJa CKAThIBAIOTCS 32 OJIMHAKOBOE BPEMSI;
6. MuMoO HEnoIBI)KHOTO Ha0JIro1aTest Ha 3emiie ¢ O0JIBIION CKOPOCTHIO, PABHOU — o=
v=2-10% m/c, nponeraer pakera. KOCMOHABT B pakeTe Hepiall cTepKeHb iunpl | — i% >

HapajuiebHO ABUKEHHIO PAKETHI M TIOBEPHYJI €ro Ha 90°, HanpaBUB MEPIEHIMKY- E
JISIPHO JABMKEHUIO pakeTsl. J[7is yermoBeka Ha 3emiie JJIMHA CTePXKHS MOCe STOro
Oynet paBHa (¢ — CKOPOCTh CBETa B BaKyyMe):

a) l: 6)I/(1—1/1—v2/c2); B) 1 1-v3/c? ;o1 \1-v?/c? zl)l~(1—«/1—v2/c2);

7. KonTponbHOE 3a1anue. MoJspHbIE TEMIIOEMKOCTH MIEAIFHOrO ra3a B poueccax — ,p
152 ul—3pasus C; u Cy coorsercTBenHO. VX OTHOMEHHE Cl/CZ =0,75. 2
Taxum razomM MOXeT ObITh (YKa)KUTE BCE IPABUIILHBIE OTBETHI): 3

a) ammuak NHs;  0) kucmopon Oz;  B) azot Ny; 1) yruekucosiii raz COg;
n) renuii He;  e) Bogopon Hy; ) TaHHOE YCIIOBUE HEBO3MOXKHO;

1 V

85. KouTpombHoe 3afanue. YKaxkuTe GpopMyIly [ BRIYUCIEHHS TIPUPALIEH s SHTPOIHH
du
M/1eaTbHOTO Ta3a IPU N300apHOM OXJIAKIEHUH: a) —| Ea 0) I (dU + pdV);

dv C,.dT
o [E o [

s ) I pdvV; e) IdTU, ) HET MPaBHILHON (OPMYITHI;

9. KontponbHoe 3aganue. Ha pucynke nmpuBeneHbl 1Ba rpaduka QyHKIIMM pacrpeeNeHus mo
BEJIMYMHAM CKOPOCTEH MOJICKYJI OJJHOTO U TOTO K€ MIeaThHOr0 ra3a MpH pa3HbIX TeMieparypax. T
— TemrepaTypa rasa, S — miomaab moj KpuBoi rpaduka. [IpuBeneHs! caeIyroIre COOTHOIICHUS:
A) To=Ty; B) To<Ty; B) To>Ty; F) S =5y JI) S, > Sy; E) S, < Sy

Kakue U3 3TUX COOTHOIICHUH SBISIOTCS MPABUILHBIME?

Oteerel: a)A,I'; O)A,E; B)A,J; b, J; mnbE eBb1TI; x)BE 3)B,];
n)B, T;

10. KonrponbHoe 3aanue. JlapneHue ra3a, COBEpILIAIOIIEro H30TEPMUUYECKHI MTpoIece, yMEHbIIH-
Jock B 2 paza. [Ipu aToM cpeassist JulnHa cBOOOAHOTO Mpodera MoJIeKy rasa:
a) yBenuumiachk B 4 paza; 0) yBenuuymiach B 2 pa3a; B) NPaKTHUECKU HE N3MEHUIIACH;

I') yMEHbIINJIACh B 2 pa3a; J) yMEHbIIWIACh B 4 pa3a;
L1 Jofy ol s ol Jol ~_ ot
nanue. Marepuai )2 = & J \ ? \ <, . /
1 T X 1 X i v X 1 v X 1 P X i v X
- X X X — — ; i S : : —
CTEPIKHSI, U300pakeH 1 X P R
HOI'O Ha JIEBOM pH- a) 0) B) r) ) e)
CYHKE, UMEeT BCIOAY
OJIMHAKOBEIH, HE 3aBUCAIIUHN OT TeMIepaTypbl KOAGGUIMEHT TeTIIONMPOBOIHOCTH. KOHIIBI CTEPIKHS

21. KonTpomawsHoe 3a-
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NOJEPKUBAIOTCA MU pa3HbIX Temneparypax 71 =400 K u 7> = 300 K. Ykaxure npaBUIbHBIN
rpaduk 3aBUCHMOCTH BEJIMYHMHBI IVIOTHOCTHU ITOTOKA TEIUIA jo OT PACCTOSHHS X BJIOJb €r0 OCH:

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB JIfA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP HocTHKeHUsI KomneTenuu OIIK-1.2)

1. KontponrsHoe 3aaHue. MarepuanbHasi TOUKa ABMXKETCS TaK, YTO C TEUEHUEM BPEMEHU €€ KOOp-
JIMHATHI U3MEHAIOTCS I10 3aKoHaM: X = 2t + 6t> — 4t3, y= 5t2—4t3+1,5t4 uz=4+8t— 2t°. Boluncaute
MOJYJTb CKOPOCTH MaTEPHAILHON TOYKH B MOMEHT BpeMeHu t = 6 c.

2. KonrponbpHoe 3amanue. MarepuanbHas TOYKA IBMIKETCS BJOJIb KPUBOJIMHEWHOW TPaeKTOpHUH,
npuyYeM BeJIWYMHA (MOJYJb) CKOPOCTH 3TOM TOYKM MEHSETCs CO BpeMeHeM t 1o 3aKkoHy

V(t) — At —Bt+C , tne A, B,C —nocTossHHbIE BENMYMHBI, HE paBHBIC HYNIO. B Kakoil MOMEHT

BpeMeHH { BEKTOP IMOJTHOTO YCKOPCHHSI TOUYKH Oy/IeT NEPIICHIUKYIIPEH TPASKTOPUN? a)

B 2A
npu t=—; O)moput=—;
p A ) p B

B)HpI/It=\/BZ—4AC; r)npntzg; n)nput:%; e)mpu t=0;

) B TI000I MOMEHT BpEMEHH BEKTOP YCKOPEHHsSI HE MEPICHIUKYIAPEH K TPaeKTOPHH;

3. KontponbHoe 3ananue. Ha ¢pusnueckoe teno neiicTByeT cuiia. 3aBUCUMOCTh Fo.H

OT BPEMEHHM €€ IIPOEKIIMM HAa OCh X IOKa3aHa HAa PUCYHKE. B HadaJIbHBIA MO- 2p-tte .
MEHT BpeMeHU to = 0 mpoekiusi uMIysbca Teja Ha OCh X Obljia paBHa HYJIIO. 0 'T"/ 0\ 1.¢C
UYemy oHa Oyner paBHa B MOMEHT t = 6 ¢? /204 16

a) O kr-m/c; ©0)1xkr-m/c; B)2kr-m/c; T1)3kr-m/c; 1)4xKr-wm/c, 2

e) Skr-m/c; k)6 Kkr-m/c; 3) 8 Kr-m/c; M) HET IPABUJILHOTO OTBETA;

4. KontponbHoe 3aganue.lllkuB paguyca R Moxer Bpamarbes 6€3 TpeHUs BOKPYT
TOPU30HTAJIBHON 3aKpEIJIEHHON OCH CHMMETPHH, Tpoxosiiei yepes ero meHtp 0.
UYepes MIKKB NMEPEKUMHYTA HATh, K KOHIIaM KOTOPOM MOJIBEIIECHBI TPYy3bl pa3HOU Mac-
cpl. Macca MeHBIIETO Ipy3a paBHA M, a HUTh TSHET €ro ¢ CHWION Ty =mg/2, rae g —

yckopeHue cBo0oiHOro najeHus. Cuia HaTsHKeHHs] HUTH, AeMCTBYIOIIasi HA BTOPOH
rpy3 paBHa T, =3mg. HuThk qBMXKETCS BMECTE ¢ BpalaronmMcs 000/10M IIKKMBA HE
IMpOCKaJib3bIBasdl. 3anumunre YpaBHCHHA AUHAMUWKH BpalllaTCIIbHOTO U MMOCTYIIATCIIbHOI'O JIBUKCHUA,
C UX IIOMOIIBIO MOJIYYUTE BBIPAKEHNE MOMEHTA UHEPLUH IIKMBA, 3aIIMCAHHOE Yepe3 BEIMYUHBI M 1
R, 1 yka)xuTe npaBUIIbHBIN OTBET:

a) 1 =5mR%/2; 6) 1=2mR?; B) 1=5mR?; r)1=3mR%; 1) I=2mR?/5; e) |=mR?;

5. KoutponsHoe 3aganue. JTokosmmuiicss crep)keHb MacChl M U utiHbI | croco- % 0

OeH BpalaTbcsi BOKPYT NepIeHANKYIISpHO 3akperienHoi ocu OO’, mpoxoss- V=T$ll
1Ieil yepes ero HeHTp. B mpoTUBOMOIOKHBIE Kpast CTEPKHS OJTHOBPEMEHHO Bpe- ok 4 v
3a10TCA MAJIEHBKUE IUIACTUJIMHOBBIE IIAPUKH C TEMH K€ MacCaMU M, JIETEBIINE

HaBCTpedy APYT APYTY ¢ OAMHAKOBBIMU 110 BEJIMYUHE CKOPOCTSAMH V INEPHEHAUKYIISPHO KaK
CTEPIKHIO, TaK U K ocu BpaiueHnus. [llapuku npuimnaror Kk cTep:kHi0. Paccuuraite Ha OCHOBAaHUU
IIPUBEJCHHBIX JAHHBIX YIJIOBYK) CKOPOCTh CTEPKHS C IPWIHIIINMHA [ApUKAMU Cpa3y IOCHe yaapa
U YKaXUTE OTBET:

DY B B DI Mo 9o w49
J) IpYTrOM OTBET;

12v

A 12v
71’

121°

3v.

u .
) 101

K)



6

6. KontposnbHoe 3ananue. ToHKHI CTEpKEHb MacChl M ¥ JUTMHBI | MOkeT coBepmath He- 0
3aTyxarolue KojaeOaHus BOKpYTr FOpU30HTaNbHOM ocH nojBeca O, mpoxosiuei yepes

Kpail crepkHsl. B IeHTpe cTepkHs NPUKpPEIIeH MaJleHbKUN I'py3uK Maccel 3mM. Paccuu-
TaiiTe Ha OCHOBAaHUM 3THX JIaHHBIX BEJIMUYUHY IIEpHOJia MAJIbIX KOJIEOAHUH TaKOro MasiT-
HUKA M YKaKUTE MPaBUIbHBINA OTBET (J — YCKOpEHHE CBOOOIHOTO MaICHUS ): m,l

S
a) 2n, [— 2 0) 2n 13 13' r) 21 Ul ) 21 8—|; e) 2n l;
3g° 24 12 12 99 g
51 171
K) 27 @ ; 3) 21 @ ; 1) HET IPABUWIIBHOTO OTBETA (IIPUBEIUTE €T0);

7. KontponbHoe 3aganue. MaeanpHeblii ra3 HaxoaAuscs B cocyie noa nopurHeM. [lopiiens cxanu,
YMEHBIIIUB 00bEM COCy/ia B 2 pasa Ipy HEM3MEHHOW TeMIIepaType, U IPH STOM BBIITYCTHIIN U3 CO-
CyJla TIOJIOBHHY MacChl HaXOAMBIIErocs TaM raza. Kak mpu 3ToM U3MeHUII0Ch AaBlieHUE Tra3a, Oc-
TaBILIEroCs B cocye?

a) yBeIMUYMIOCh B 4 pasa; 0) yBeIMYMIIOCh B 2 pa3a;  B) YMEHBIIWIOCH B 4 pasa;

I') YMEHBIIUJIOCH B 2 pa3a; 1) YBEITUYUIIOCH B 16 pa3; €) HE U3MEHUJIOCH;

) YMEHBIIUIOCH B 16 pas;

3m

8. KonTposbHoe 3ananne. MaeansHblii ra3 copeprmaet mpoiecc 1— 2 — 3, u3o-
OpaxxeHHBbIH Ha nuarpamme pP-V,rae Po =4p;, Vo =2V, V3=3V;, p1 = 10°Ia,

Vj =1 sutp. 3a BpeMs 3TOro npouecca BHyTPEHHs YHEPIUs I'a3a yMEHBIIAETCS Ha

BenuunHy 150 Jx. Kakoe teruio nomnyuaer ra3 3a Bpems npouecca 1— 2 — 37
a) 150 Ix; 6) 200 Ix;  B) 250 Ix; 1) 300 dx; 1) 350 Ix; e) 400 Ix; x) 450 JIx;
3) Ipyroi OTBET;

9. KonTtponbHoe 3amanue. Ha prcyHKe npencTaBiieH mpsiMOn MK TETIOBOM MaIu- 2 3
HBI B KoopauHatax 1T —S, rae T — TepMoauHaMuyeckasi TeMreparypa, S —dHTpo- "

nusl. YKaKHUTE yYacTKH, Ha KOTOPBIX TEIUIOTa MOCTYMaeT B paboyee TeI0 MaIliuHbI OT : 48
HarpeBaTelield, M YIacTKH, IJIe TEIUIOTa OTAACTCS XOJOANIbHUKY:

a) 12,23 —nocrynaer; 34,41 — oTnaercs; 6) 12, 23,41 — noctynaet; 34 — otnaercs;

B) 12,41 — nocrymaer; 34 — oTnmaercs, r) 23 —nocrynaetr; 41 — otmaercs;

10. KontpomnbHoe 3aanue. J[apneHne ra3a, COBEPIIAIOIET0 H30TEPMHUYECKHI MPOIECcC, YBEIHIH-
Jock B 2 paza. [Ipu aToM cpeaHsist JyirHa CBOOOJHOTO Mpodera MOoJIeKyI ras3a:

a) yBenmuumiachk B 4 paza;  0) yBeIMYHMJIach B 2 pa3a;  B) MPAKTHYECKU HE M3MEHHIIACH;

I') YMEHBIINIIACh B 2 pa3a; /1) YMEHbIIWIACH B 4 pasa.

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (MJIM) BONPOCOB JIsl OCHKH C(hOPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP HocTHKeHUsI komneTeHuu OITK-1.3)

1. KoutponpHslii Bonpoc. CTosBIIas aBTOMALIMHA HAYUHAET IBUTAThCSI C YCKO-

penueM d . [lepBrbiii HabMOaTENb CYUTAET, YTO MPUUMHOMN ITOTO SBISETCS Tpe- ﬁ‘%
HUE KOJIEC O TOBEPXHOCTh JOPOTH, MOCKOJIBbKY APYTUX CHJI, THYIIMX aBTOMO-

Ouib Briepen HeT. BTopoii yBepeH B TOM, UTO TPEHUE MOXKET TOJIBKO 3aTOPMO3UTH JBUKEHHUE aBTO-
MOOWJIS, HO HUKAaK HEe YCKOPUTh. Brickaxkute cBOE MHEHHUE O TOM, KTO M3 HabJojaTese mpas.
Onenure posib TPEHUS KOJIEC O AOPOTY: OyIeT OHO MPUYMHOM YCKOPEHUS WM 3aMEIJIEHHUs aBTOMO-
omsa. OTBET 00OCHYITE ¢ TOMOIIBIO (PU3UUYECKUX 3aKOHOB U (DOPMYIL.
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2. KoHTpOonbHBIH Bompoc. B arTpakinoHe 4enoBek TOMHKEH OTBECTH TSKEIBIH 1map,
IOJBEIIEHHBIN HA HIHYpE U TOJKHYTb €ro TaK, 4ToObl BO BpeMs BO3BPAaTHOI'O JIBH-
JKEHUS 1ap cOMII KETJIto, CTOSALIYIO MIPSIMO 101 TOUYKOM, B KOTOPOU IIHYP ITO/IBELLIEH

7
AR

K IIOTOJIKY (IIepes Keriel CTOUT MPENATCTBUE, HE MT03BOJIAIONIee COUTh €€ MpsAMbIM
ynapom). OIIeHUTh BO3MOYKHOCTb COUTH IIapPOM KETJII0 B TAKOM aTTpakuuone. Kax
cienyeT Toiakath map? OTBeT 000CHYHTE C TOMOIIBIO (PU3MUECKUX 3aKOHOB U (POPMYIL.
3. KontponpHsrii Boripoc. @yTdoaucT ObET neHabTi. B MOMEHT yiapa Hora -
. %
¢yTbommcTa UMeeT CKOPOCTh V, a Macca ObIOIIEH 10 MAYy HOT'H BO MHOTO pa3 /ﬁl @ -erﬁé\

Oombiie Macchl Msva. [Ipeanoxure crocod, MO3BOSIOMINN C TOMOIIBIO 3aK0-
HOB MEXaHUKHU HAUTH CKOPOCTH Msiya MOCIe yiapa U HalauTe 3Ty CKOPOCTb.

4. KonTponbHblil Bonpoc. VIMeeTcst MeTajuIMuecKuil CTepKeHb, KOTOPbII MOXKHO
IIOJIBECUTH 3a KPIOYOK Ha KOHIE. JIMHENKN 1o pyKOil HET, HO UMEIOTCS Yachl.
[IpenyioxuTe npoueaypy ONpeAeIeH s JINHBI CTEPKHS € ITOMOIIBIO UMEIOIINX-
cst yacoB. O0OCHYITE NpeNIoKEHHYIO IpoLeaypy hopMyIaMu, O3BOJISIFOIIUMH BBIYUCIUTE Tpe-
OyeMyto IJIMHY CTEPKHS.

fa's 1

5. KonTponbHslii Boripoc. Ha 06071 kosieca co cnuamMu ¥ Ha 00071 CIIOLIHOTO
JICKa TOro xe paauyca R u Toif xke Maccel M HamMOTaHbI HEBECOMbIE HUTH, K
KOTOPBIM IIPUKPEIIEHBI OJIMHAKOBbIE IPYy3bl Maccoit M. U koneco, u Juck Mo-
I'YT BpallaThCsl BOKPYI FOPU30HTAILHON 3aKPEIJICHHON OCH CUMMETpHUH 0e3
TPEHUS ¥ IEPBOHAYAIBHO MTOKOSITCS, a TPY3bl HAXOIATCS Ha OJJMHAKOBOM BbI-
core h Han monom. OueHuTe, KaKkoil 13 rpy30B ObICTPEE yHa eT Ha MO MOCe
Hayaja JBwxkeHus. OTBeT 000CHYNHTE C MOMOIIBIO PU3NYECKUX 3aKOHOB U

bopmyst.

6. KontponbHsliii Bonpoc. [lapuk, mojBeneHHbIN Ha HEBECOMOM NPYKUHKE COBEPIIAET
BEPTHUKAJIbHbIE KOJIEOaHUs B IIIMIIEpUHE. Y TBEPIKIA€TCsl, YTO MOCIIE TOro, KaK B IIMIIe-
PHH J0OaBUIIN BOJY, a IMIAPHK MOABECUIIM HA IPYTOM MPYXKHUHKE ¢ MEHBIIEH KEeCTKO- - & -
CTBIO, OH IIEpecTal coBepIlaTh KonebaHus. Brickaxkute cBO€ CyKIeHHE 0 BO3MOKHOCTH -
WM HEBO3MOXKHOCTHU TaKOro pe3ynbTarta. HaliquTe B cie1aHHOM yTBEp)KICHUH Te (ax- -- -
TOPBI, KOTOPbIE MOTJIM WJIM HE MOTIJIM IPUBECTU K JaHHOMY pe3ynbTary. OTBeT 000CHYM-

T€ C MOMOILBIO (PU3NYECKUX 3aKOHOB U (hopMyII.

7. KonTponbHbIii Bonpoc. HekoTopoe Kom4ecTBO ras3a cieayeT NepeBecTd U3 COCTOSHUS C JaBiie-
HUEM p; ¥ 00beMOM Vi B COCTOSIHHE C JIaBIICHUEM py = 2p; | ¢ 00beMoM V7 = 2V;. DTO MOKHO
CclieNaTh UCTIONB3Ysl (KOMOMHUPYS) TOJBKO ABA 00PaTUMBIX NPOLIECCa M3 YETHIPEX IMEePEUHCIICH-
HBIX: U30TEepMUYECKUI, H300apuyecKuil, H30Xopudeckuil u aguadarnyeckuil npoueccol. Heobxo-
MO HaWTH TaKyl0 KOMOMHAIIMIO U3 ABYX MEPEUUCICHHBIX MPOIIECCOB, YTOOBI I'a3 B pe3ysbTaTe
ATHUX ABYX MPOIIECCOB NEPELIEN U3 HAYAJIBHOTO B KOHEYHOE COCTOSIHUE, COBEPIIIMB IPU 3TOM Hau-
6onbiryto paboty. M3n0xure cBOE MHEHHE O TOM, Kakasi KOMOMHALIMS TPOLIeCcCOB OYeT yaoBIe-
TBOPSITh JAaHHOMY YCJIOBHIO. OTBET 000CHYITE ¢ MOMOLIBIO (PU3MUECKUX 3aKOHOB U (HhOpMYII, U30-
Opa3uB BEIOpaHHYIO KOMOMHAIIMIO MPOLIECCOB Ha quarpamme p — V.

8. KontposbHslii Bonpoc. B TpyOky U-00pa3Horo ManomeTpa, COeAMHEH-
HOTO C COCYJIOM, 3aJIUTa KUAKOCTh C HEM3BECTHOM IUIOTHOCTBIO p,, . [1o-
ATOMY MOKHO U3MEPHTh Pa3HOCTh YPOBHEW N JKUAKOCTH B MaHOMETpE,
HO HEJIb3sl ONPEAETUTh Pa3HOCTh JaBJICHUH Ap =p,gh BHYTpPH U BHE CO-
cyna. C nmomomsio Hacoca H MO)kHO 3aKadaTh B COCY/ BO3IYX MOJ
6onbmmM gasieHueM. C noMounsio kpaHa K MOXXHO OBICTPO BBITYCTHTH
3aKayaHHbIN BO3ayX. Tepmomerp T 103BOJIAET TOYHO ONPENEIUTH TEM-
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neparypy Bo3ayxa B cocyze. M3BecTHO, 4To mokaszaTenb aaunadaThl Bo3ayxa y =14, a atMochepHoe
JABJICHUE PABHO P, - [IpelIokKuTE Mpoleypy OnpeaeiaeHus MIOTHOCTH p,, HEU3BECTHOM KUIKO-

CTH C ITOMOIIBIO JAHHBIX U3MEPUTENIbHBIX MPUOOPOB. OOOCHYHTE MPEUIOKEHHYIO TPOLEAYPY
(dbopMyaMu, MO3BOJISIONIMMH BBIYUCIUTH TPEOYEeMBbIi pe3ybTar.

9. KonTponsuslii Bonpoc. Ilpu 20°C mmotHOCTs BoAs! paBHa ~ 1000 kr/m®, MIOTHOCTH MOCON-
HeyHOro mMacia ~ 925 xr/m°, mioTHocTh HepTr ~ 830 Kr/M°, IIOTHOCTH STUIIOBOTO CIIMPTA

~ 789 kr/m°. TeM He MeHee, GoJiee IETKUI CIIUPT PacTBOPSAETCS B BOJIE, a O0JIee TAKETbIE MACIIO

He()Th BCIUTBIBAIOT HA TIOBEPXHOCTH BOJIbI. BEICKaXHUTE CBOE CYXKICHUE O TOM, Kakue (PU3HIeCKue
3aKOHBI TIPUBOJIAT K 3TOMY pe3yiibTary. Vi3MeHeHe KaKuX BeJIMYMH B 3TUX 3aKOHAX HaJl0 MPUHATh
BO BHUMAaHHE U 1OYEMY?

10. Kontposbublit Bonpoc. [Ipuxost 3uMoii B CBOE KHITUIIE YETOBEK MOXKET CECTh Ha JKEJIC3HBIH
CTYJI, @ MOXKET — B TUTIOLIEBOE Kpecio. B mepBom ciryyae eMy OyZeT X0JI0AHO, a BO BTOPOM — TEILIO,
XO0TA TEMIIepaTypa U CTyJa, U Kpeclia OJJUHAKOBa U paBHA TeMIiepaType Bo3ayxa B komHaTe. Ompe-
JIEJIATE IPUIUHY TAKOTO Pa3IndKs B pe3yJIbTaTaX U 00BICHUTE €€ C TIOMOIIbIO 3aKOHOB U OPMYJT
bU3HKH.

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB JISA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nereHuun OIIK-1 (koHTpoMpyeMblii HHANKATOP TocTH:KeHUsI komneTenuu OITK-1.1)

1. KonTposbHOM 3aanne. DIIEKTpUUYECKOE T0JI€ CO3/1aHO TOYEUHBIMU 3aps/a- q 4, 5
MU (1 ¥ 2. Ecm (1 = —Q, g2 = +(], a pacCTOsSIHUE MEXKIY 3apsaaMH U OT 0z 10 @1 S f
touku C paBHO @, TO BEKTOP HANPsHKEHHOCTH 101 B Touke C OpUEHTUPOBAH B da d ¢4 3
HaIlPaBJICHUM ... a)l; 06)2; B)3; r)4; 1) paseHn0

2. KonTponbHo¥ 3a1anne. JlaHa cucTemMa TOYeUHBIX 3apsiIoB B BAaKyyMe
U 3aMKHYTBI€ TIOBEPXHOCTH S,, S,, S; u S,. Uepes Kakyro noBepx-

HOCTb TOTOK BEKTOpPA HAIPSHKEHHOCTH JIEKTPOCTATHYECKOTO MOJIS,
CO3/IAHHOTO YTHMH 3apsiJIaMH, paBeH —20 /&, :

a) Sy, 0) S,; B) S;; r) S,;

3. KontponbHoii 3ananue. Ha pucyHke mokasaHbl SKBUITOTEHITH-

aJIbHBIE JIMHUK HJIEKTPOCTATUYECKOTO TI0JIs M 3HAYEHHS [IOTEH- A GﬂengOH

rana Ha HuX. CBOOOTHBIN 3JIEKTPOH, TOKOUBIIHIACS TIEPBOHA- ,f-‘::::‘*\ P LT

YaTbHO B TOUKE P, yKa3aHHOH Ha PUCYHKE, HAHET IBUTAThCA B/ /778 \\l ID .’j.rf:f’: 200N N

HaNpaBJICHNN: e W ) ;J

a) A, 6)B; B C, 1) D RN At
0B -

58 4B 3B2B1B ! -1B-2B-3B-4B-3B
0, g 4. KouTtponbHoii 3aganue. K xonny “B” nepBoHauanbHO HE3aps’KEHHOTO Me-
4d TamIMueckoro CTep KHs MOTHECIH MOJIOKUTENBbHBINA TOUeUHbIH 3aps +(, 1mo-
A" Bakym B CJI€ Yero M0 CTEPKHIO PaCHpPEAETINIICS MHIAYLHPOBAaHHBIN 3aps] (CM. PUCYHOK).
aKHUM CTaHET COOTHOILIEHUE MEXy TOTEHIIMAJIaMH IIPOTUBOIOIOXKHBIX KOH-
K y
LIOB CTEPKHS:
a) pa < OB 0) oA > 0B B) o = @p  T') BCE MHAYLIMPOBAHHBIE 3apsAbl UMEIOT OJIUH 3HAK
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5. KonTponbHoii 3aganue. Yncno CUIIOBBIX JIMHUN 3JIEKTPOCTaTUYECKOTO 101,

MOKa3aHHBIX HAa PUCYHKE, MPONOPIIMOHAILHO BEIMYMHE HanpspDkEHHOCTH E 3TorO | €4 A € g
nonus. Jluauu E nepneHauKyispHbl K INIOCKOU rpanune Ab pasaena AByx OqHO- = >
POIHBIX AUIICKTPUICCKUX CPEIl C TUIICKTPUICCKUMHU TIPOHUIIAEMOCTSIMH €1 U €. N =
CornacHo pUCYHKY (BBIOEpHUTE TTPABHIIBHOE YTBEPKICHUE): S N
a) e)/e; = 2, 0) yKa3aHHBIN Ha pUCYHKE BUJI TMHUN E HEBO3MOXKEH; AR
B) Ha rpanuiie AB o6pasyercs ABOMHOI 21eKTPHYECKHil CIIOM U3 CBA3aHHOIO 3a- N

psiaa, IpuYeM CyMMapHBIN 3apsij] 3TOTO CII0sI ITOJI0KHUTEIICH;
r) Ha rpanune Ab oOpasyeTcs JBOWHOM ANMEKTPHUESCKHI CI0M U3 CBI3aHHOTO 3apsa, IPUYeM CyM-
MapHBII 3apsizi TOTO €10 OTPULIATEIICH.

6. KonrponpHoii 3ananue. Ha pucynke nokazansl 1uHuM BekTopa D anexTpuyeckoii D
MHAYKIHUH JIEKTPOCTATUYECKOTO T10JIsl B OAHOPOJHON cpeie. YKaXUTE BEPHOE /
COOTHOIIEHUE MEXKIY IUIOTHOCTHIO SHEPTUU W TaKoro MmoJjis B Toukax A u B: ~——A B

a) Wa > Wpg, 0) Wa = Wg, B) Wa < Wp; ') HEJIOCTATOYHO JIAHHBIX ,

7. KonTponbHoii 3aganue. Tok |, Tekymmiuii o npoBOJHUKY MEHSETCS CO BpeMeHeM t

0 3aKOHY, H300pakEHHOMY Ha puc.l. YKaxuTe, o Kakomy 3aKoHy OyAeT 1
MEHSITBCSI CO BpeMeHeM t
Q Q Q Q /
BEJIMYMHA JHKOYJIeBa Termia Q, 0
p p ;, BBIIEISIONIErocs B IPOBOJHUKE! Puc.1
0 0 0 0
a) 0) B) r)

8. KoHTponbHOI 3amanne. YKaxuTe ypaBHEHHE, BhIpakatomiee TeopeMy ["aycca it MarHuTHOTO

TIOJIS: a)§l§d§=/m02|i; 6)§l§dr=yyOZIi; B)§§dr=0; r)§§d§=0;
S | | S

9. KoHTponbHO# 3aganne. CMeImaHHbIH ITy90K 3JIEKTPOHOB U MOJIOKUTEIFHO 3apsKEHHBIX HOHOB
BOZIOPOJA, ABWKYIIMXCA B INIOCKOCTU PUCYHKA C OJUHAKOBOU CKOPOCTBIO, BIETAET B MACC-
CIIEKTPOMETPE B MEPIICHAUKYIIIPHOE MATHUTHOE 110JI€, MHAYKIMS KOTOPOTO HAMPAaBJIEHA 3a ILIOC-
KOCTb pHCYHKa. [10 KakuM TpaeKTOpHsIM JBHXKYTCS YaCTHUIIBI B 3TOM M0Ji€ (BBIOEpUTE MPaBUIIbHBIN

PHUCYHOK):

a) : jVIOHbI 6) :W B) SJ'I)?KTPOHI:I ) :wbl
—= %8B — <98 —= '~ ®B — =28
nyuok nysiok: } ny'-|0|<i MyuOK, )
| 3MEKTPOHHI | SMEKTPOHLI ! WMOHbI 1 MIOHbI

10. KourponbHoii 3ananue. [1-o6pa3znas pamka pacrnosnoxeHa B TOpU30H-
TaJbHON TNIOCKOCTH, HE UMEET CONPOTHUBIICHUS U HAXOAUTCS B TOCTOSTHHOM 8B [imR B

OJIHOPOJHOM MArHHTHOM II0JIe, THHHH HHAYKIMH B KOTOpPOro mepreHuKy- v
JISIPHBI K IUIOCKOCTU PaMKH U HaIIpaBJIEHBI 3a IUIOCKOCTh puCyHKa. [1o pamke

0e3 TpeHHs MOXKET JIBUTAThCs TIONepeyHast IepeKIaJnHa ¢ Maccoil M, JUTHHOW | 1 compoTHBICHHEM
R. IlepekyiaguHy TOJKHYJIH BJIEBO C HAYaJbHOUM ckopocThio V. [Ipu 3TOM 10 3aMKHYTOMY KOHTYDY,
00pa30BaHHOMY paMKOH U MepeKJIaAuHON OyAeT MPOTeKaTh MHAYKIIMOHHBIM TOK, BEJIMYUHA KOTO-

POTO CO BPEMEHEM ....... U KOTOPBI 00TEKaeT KOHTYP ....... (BBIOEpUTE TIPABUILHOE YTBEPIKIE-
HUE):

a) YMEHBIIIAETCH ... 10 YaCOBOU CTpEIIKE; 0) yMEHbIIAETCH ...... MIPOTUB YaCOBOM CTPEIIKH;
B) BO3pacTaer ...... 10 YaCOBOM CTPEITKE; T') BO3pACTaer ...... MPOTHB YacOBOW CTPEJIKH;

1) HE U3MEHAETCS ... 10 YaCOBOM CTPEIIKE;  €) HE U3MEHSEeTC ...... IIPOTUB YaCOBOM CTPEJIKHU;
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11. KontposnbHoii 3ananue. B anexkrpuueckoM KonedaTeIbHOM KOHTYPE ¢ HHIYKTHB- R c
HocThlO L, éMkocThio C U pe3ucropoM R mpoucxoast coOCTBEHHBIE 3aTyXaroIINe ﬁﬁ
AIIEKTPUUYECKHUE KOJIeOaHHs ¢ 4aCTOTON ® u ¢ K03 duumentom 3aryxanus 3. Eciu L
BelIMunHy éMKocTu C yBENWYMUTH IPU HEU3MEHHBIX BeauuMHax R u L, To (BeIOEpUTE IPaBUIILHOE
YTBEP)KJICHHE):

a) ® yMeHbInaercd, 3 He MeHsieTcs; 0) ® yMeHbIIaeTcs, 3 pacTeT; B) ® PacTeT, 3 He MEHseTCs;
I') ® HE MEHSETCS, 3 YMEHBIIIACTCSA;, ) ® PACTeT, B YMEHBbIIAETCSA;  €) ® HEe MEHsETCs, 3 pacTeT;

12. KonTpoasHoii 3aganue. Kakue 3 npuBeaeHHBIX HUXKE B AU depeHnnaibsHoi hopme ypaBHe-
HUU cucTeMbl MakcBeslia 3anucanbl ¢ OIMOKON (HEBEPHO):
1) rotﬁzaa—?; 2) rotéz%a+]; 3)divD=p; 4) divB=0:

a)lu4d4;, 06)2u3s; B) l u3; r)3u4; n)2ud4; e)lu2;

13. KonTpomnbHOU 3ananue. BeiOepuTe mpaBUILHOE PACIIONOKCHHIE TUATIA30HOB AICKTPOMArHuT-
HBIX BOJIH 8 nopsoKe YObl8aHUs 4acmomyl U3J)yYeHUs:

a) YJIBTPAKOPOTKHE PAIMOBOJHBI, BUIUMBIN CBET, HHPPAKPACHOE N3TYYCHNE, MUKPOBOIHOBBIN
JIMaIa3oH,;

0) onTuyeckuil nuanazoH, UH(ppaKpacHbIN AUANAa30H, MUKPOBOIHOBBIN nuana3oH, ¥ KB-auanasow;
B) uH(ppakpacHOe U3nyyeHHe, ONTHUYECKUN JUana3oH, yabTpaduoneToBoe u3nydeHrue, peHTI€HOB-
CKO€ U3JIy4CHHE;

I) PEHTIeHOBCKOE U3Iy4YeHHe, ONTHUECKU AUAara3oH, yabTpaduoneToBoe U3iydeHne, MUKPOBOJI-
HOBBI JTHAIa30H;

Ilepeyenb KOHTPOJIbHBIX 32JaHUI U (MJIH) BONPOCOB /IS OLeHKH ChOPMHPOBAHHOCTH KOM-
nerenmun OIIK-1 (koHTpoMpyemblii HHAUKATOP HocTHKeHUs KomneTeHnn OITK-1.2)

1. KOHTpOJ’IBHOﬁ 3a,Z[aHI/Ie.HO OECKOHEUHO AJIMHHOMY U OYC€Hb TOHKOMY
OUIMHAPHUYCCKOMY MPSAMOMY IIPOBOAY C OI[HHaKOBOﬁ BO BCEX TOYKax
IJIOTHOCTBIO p = CONSt pacnpenelieH 3JeKTpuyeckui 3apsia. Ha paccTtositHum I oT ocu mpoBoJia Be-
JIMYVHA HAPSHKECHHOCTH JJICKTPUYCCKOIr'O IO, CO3JaHHOT'O 3TUM 3apia10M, paBHA E. Ecim n3me-
PUTH BCIIMUUHY HAIIPAKCHHOCTH I10JIAA Ha PaCCTOSAHUU 2r ot ocu npoBOAa, TO OHA OKAXKETCs paB-
HOU: a) El4; 0) EI2; B) 2E; r) 4F,

I[) JIA OECKOHEYHOTO MpoBOAa HAIIPAKCHHOCTL OJMHAKOBA Ha JTI000M YAaaJlCHUHU rna paBHa E,

p
"++++++T++++++]

2. KouTponbeHoit 3ananue. BOmM31u MOBEpXHOCTH 3aKPEIIEHHOTO HETOABHKHO-

TO IIapa, 1o MOBEPXHOCTU KOTOPOTO PaBHOMEPHO PACTIPEAEINICH IEKTPHICCKHI g’ v
3apsz +(, MepBOHAYaIbHO MOKOMIACH CBOOOIHAS YacTHIIA C MACCOM M M C 1o- m
JIOKUTETBHBIM 3apsAa0M. Y JATUBIINUCH MO IEUCTBUEM JIEKTPUUECKUX CHII CO

CTOPOHBI IIapa Ha OECKOHEYHOE PACcCTOSIHUE, YacTHUIIA IPUOOPETaeT CKOPOCTh, paBHYo V. [Tomyun-
TE ¥ YKaXHUTE MPAaBUIBHOE BHIPAKEHUE JJISI pacueTa BeIMUMHBI 3apsa (' 4acTUIIBI:

4dre R 8me,R 27gyR

7 A gmv? + ©) gqmv? '’

2 2 2
2) 8me,mv°R . 5) 4re,mv R . B) 2me,mV°R -

q q q gmv
’K) Ipyroi OTBET;

3. KonrponbHoii 3ananue. B HeKOTOpO# 3aMKHYTOM 11enH

o 2 Om B 30mM C 4 OmMm D
CYIIECTBYET YYaCTOK, COCTOSIINI U3 TPEX PE3UCTOPOB, é%: } } } =
COCIMHCHHBIX ITOCJICA0BATCIIBHO. B TOUYKaX COCONHCHUA P=2B ) 5B
A C

pe3uctopoB A u C U3BECTHBI NOTEHIUANBI @, U Q. (CM. pHC.).

Pa3zHOCTh MOTEHLIMANOB Qp-Q, paBHA... a)—4,2 B; 0) 7 B; B) —7 B; r) 4,2 B;
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4. KoutponbHoii 3aganue. [1o 1Bym napamienbHbIM OpSMbIM O€CKOHEYHBIM . s
MIPOBOJIHUKAM TEKYT TOKHM OJIMHAKOBOM BEJIMUMHBI | Tak, Kak MOKa3aHO HA PHU- 0 b !
:
cyHke. YeMy paBHa MHIYKIUSI MAarHUTHOTO TOJISL, CO3JAHHOTO ATUMU TOKaMU B b ]
- - + -

tTouke O Ha OJIMHAKOBBIX PACCTOSHUAX D OT 00OMX MPOBOIHUKOB:

a)B:,U_o'; 6)|3:'u_0|; B)B:,u_ol; r)B:ﬂOI; ;[)B:;OI; e)Bz’u—ol; %)) 0;

4b 2b b 47xb 7h zh
5. KoHTposbHOM 3a1anne. 3aMKHYTBIH KOHTYP OXBaThIBAa€T MPSMBIE TIPO- I ’_\ 7
1
BOJHHKH ¢ TOKamH |y, Iy, 13 1 14. DTOT KOHTYp, HanpaBieHue ero 00xoaa u / 2
HaIlpaBJICHUs TOKOB YKa3aHbl HA PUCYHKE. YKaXUTE, EMy paBHA LIUPKYJIsA- / 06,’(3”_ /
1M BEKTOPA UHIYKIIUU MarHUTHOTO TIOJIS 110 ATOMY KOHTYpPY, AeNEHHAs HA | A \/ Iy
NS

MarHUTHYIO TIOCTOSIHHYIO [ﬁédr / '

a) 11-15-13-14 6) -li+lo+13+], B) 11-1,-213-214 F) -l +1+215+214 ,Z[) I1+1,+213+214 e) -11-15-213-214
6. KonTtponbHoii 3aganue. Ha pucyHke nokasaHbl JMHUM BEKTOPA HAMIPSKECH- Yy
HOocTU H MarHMTHOrO NOJIsl HA TJIOCKOM FPaHULE ABYX OJHOPOAHBIX MarHeTu- W, ~ . ]/ / / z
KOB C MAarHUTHBIMU IIPOHULIAEMOCTSIMHU 11 =3 U W = 2. [Ipoekuuu 3T0oro Bek- HA/// “
TOpa Ha HOPMAJIbHOE HANPABJIEHUE N K IPAHULE C Pa3HBIX CTOPOH OT rpaHullbl -] " H, ~
paBHbl H1, U Ho,. TOKM IpOBOAMMOCTH Ha IpaHULIE Cpel OTCYTCTBYIOT. Uemy

paBHa BenmuuHa Ho,, eciiu Hin =4 A/m?

a) 1l A/m 0) 1,5 A/m B) 2,67 A/m r)4 A/m n) 6 A/m €) Ipyroi oTBET

7. KontponbHoii 3aganue. I1o 3aMKHYyTOMY NPOBOASIIEMY KOHTYPY TE€UET
TOK, BEJINYMHA KOTOPOTO MEHSIETCS CO BpeMEHeM t, Kak MOKa3aHo Ha rpa-
¢duke. OnpenenuTe U yKaKuTe BEIMYUHY UHTYKTUBHOCTH KOHTYpA, €CIIH
Bo3HUKaro1mas B HeM DJ1C caMOMHIYKIIMY UMEEeT Belnyuny 2 B:

a)lTn; 6)2Tm; B)3Im; 1)4lH; n)6In; e)8Iw; x)12TH;

8. KonTponbHo# 3aganne. JIJis 2JIeKTpUIeCKOro KojaedaTeTbHOro KOHTYpa
n300paxeH rpaduk COOCTBEHHBIX 3aTYXAIOIIUX KOJICOaHU dIeKTpuye-
CKOTO 3apsiia Ha KOHICHCATOPE, OMUCHIBACMBIN ypaBHEHUEM

q (t) = A)e_t/ sin (0)1t + (p) (cM. pucyHok). OnpeaenuTe BeIUYUHY JioTa-

puMHUUYECKOTr0 IeKpeMeHTa 3aTyXxaHus Kosebanuit O (Jiorapudm oTHo1IE-
HUS aMIUTATY/I6I B HAYAJIBHBI MOMEHT BPEMEHH K aMILTUTY/IE Yepe3 Te-

puon): a)0,25; 6)1; B)0,333; 1)0,167; n) 0,5; e) 0,667;

TUBHBIM conpoTuBiieHreM R, émkocteio C ¥ MHAYKTHBHOCTHIO L, m300pa-
JKEHHBIN Ha PUCYHKE, BKIIFOUEH MOCIIEI0BATEIILHO UCTOYHUK IEPEMEHHOTO
TOKa C aMIUIUTYIOU €, ¥ C TAKOM 4aCTOTOM ®, YTO AMILIUTY/A MTaJeHUS HANPSKEHUS HAa KOHJICH-

9. KonTtponbHoii 3ananue. B anexTprudeckuii konedaTenbHbIi KOHTYp C aK- R C
L i” ?"_80 cos(mt)

carope C mocTUraeT MakCUMaJlbHON PE30HAHCHOM BennyuHbl. EMKOCTh C MEpeMEHHOr0 KOHJICH-
caTropa yBeJIM4YWId B 2 pa3a. UTo Hazo caenaTh ¢ mapaMeTpamMu KOHTYpa, 4ToObl pe30HAHCHOE yBe-
JMYEHUE aMIUTUTYBI TaIeHHs HANPsDKSHNST Ha KOHACHCATOPE MO-TIPEeKHEMY Ha0IIF0JaIIOCh TTPH TOU
e 4acToTe o:

a)u R, u L yBenuuuts B 2 pasa; 0) R yBennuuth, a L yMeHbpIIUTh B 2 pasa;

B) L yBenuuuth, a R ymeHpmuth B 2 pasza; r)u R, u L ymeHpmuTh B 2 pasa;

1) 60JIbIIIE HUYETO HE MCHSITh; €) HEeT MPaBWJIBHOTO OTBETA;
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10. KonrtponbHoii 3ananue. HanpsykeHHOCTh MArHUTHOTO T10JIS TUIOCKON 3JIEKTPO-

MarHHTHOH BOMHBI uMeeT B H =K H, cos(wt +k x). Torna nanpskenHocts E

JIEKTPUYECKOTO TOJISl 3TOW BOJIHBI UMeeT BU (1, |, K — OpTHI IeKapTOBOM CHCTEMBI

KOOPJIMHAT):
a) —] E,cos(wt+kx);  6) KE,cos(wt+kx);  B) -k E,cos(wt+kx);
rj E, COS(a)t +k X) ;1) HET IPaBUJILHOTO OTBETA;

IlepeyeHb KOHTPOJIbHBIX 321aHUI U (MJIH) BONPOCOB /Il OLIEHKH COPMHPOBAHHOCTH KOM-
nerenuuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP A0cTH:KeHUs1 KomneTeHuun OITK-1.3)

1. KontposnsHslii Borpoc. CBOOOHAS MOJISPHAs MOJIEKYJa OKa3ajlach BO BHEIIHEM OJHOPOIHOM
AEKTPUYECKOM I10JI€, CUJIOBBIE JIMHUU KOTOPOTO NEPIEHANKYIIAPHBI OCH Z, ¥ IIOBEPHYJIACH TAK, YTO
€€ AIEKTPUYECKUI TUTIOIBHBI MOMEHT MPUHSUT BRIPAKEHUE P, = —iPy + Py, TI€ Py — TOJTOKHUTEIb-
Hasl KOHCTAaHTa, a i ¥ | — OPTHI IEKapTOBOW cUCTEMBI KoopAUHAT. O0BsACHUTE, KaKk OyAyT HalpaB-
JICHBI CUJTOBBIC JTMHUH (JINHUH HAMIPSHKEHHOCTH E ), HAPUCYHTE ITH JIMHUH HA TUIOCKOCTH XY, YKa-
JKHUTE UX HaIpaBJICHUE U 3alIUIINTE BHIPAXKEHUE JUIsl TOTEHIMAIIA JAHHOTO OISl KaK (QYHKIUH KO-
opauHaT. HanpskeHHOCTb 1OJI1 UMEET BEIIMYUHY E, .

2. KonTtponbHsIii Borpoc. [IpaBuiibHO T M300pakeHbI JTMHAN HAMIPSHKEHHO- . . i
CTU E 3JIEKTPOCTAaTUYECKOTO OIS B IUIOCKOM 3apsDKEHHOM KOHJeHcaTope? =l T
Ecnu na, To yemy paBHa HUPKYJSILUS BEKTOpa E IO MPSIMOYrOJIbHOMY KOH-
Typy, H300paKEHHOMY Ha PUCYHKE IITPUXOBOM JIMHUEH, U He HapyIIaeT U
HOJTyYCHHBIH pe3yIbTaT TeopeMy O HUpKy/sinue E ? Eciu HeT — To Kak MpaBHIbHO HAPHCOBATh
auauK E ? OTBeT 060CHOBATH U IMOATBEPANTE (OPMYITaMH.

="

3. KontponpHblil Bonpoc. B sxcniepumMenTe nepBoHadaaIbHO He3aps- | weTann

JKEHHBIA MeTalndeckui crepskeHb ACB MoAHOCAT K 3apsKeHHOMY R A B
teny (1). [Tocne atoro crepkens pazaensatoT Ha aBe yactu AC u CB, c
KOTOPBIE Pa3AeIsIoT, U TIEPEHOCST pa3/IeJICHHbIC YaCTH Ha OUYEHb 2) MeTann \ MeTann
0oJbIIIOE yaaleHue OT 3apsKeHHOro Tena (2). BrickakuTte cBoe MHe- A* o CI' B

HHUE O TOM, KaKOH JI0JKHA ObITh Pa3HOCTh MOTEHLUANIOB ¢p —Qg B

Toukax A 1 B Ha KOHIIax CTep)KHS 10 pa3/ieieHus (BepXHUI PUCYHOK) U MOCIIE pa3JesieHus U e-
pemelneHus (HKHUN pUCYHOK). OnpeienuTe NpUUrnHbI BO3MOXXHOTO U3MEHEHUS BETUYHHbI

Op —@g WM OTCYTCTBUS ATOr0 u3MeHeHus. OTBeT 000cHyWTe (U3NMUECKUMHU 3aKOHAMU U MPUHIU-

[IaMH.

4. KoHTpOdbHBIN BOMPOC. DKCIEPUMEHTATOP MPOTSIHYI JBa TOHKUX Ma- ) a
paJUIeNbHBIX IPOBO/Ia Ha MaJIOM paccTosiHuM | Ipyr OT apyra u mporrycka- [

€T 110 MPOBOJAAM TOKH B Pa3HBIX HAIIPaBJIECHUSX, KaK IOKA3aHO HA PUCYHKE, L L

CYMTasi, 4YTO Pa3HOHAIIPABJICHHBIE IPOBOJHUKYU C Pa3HOHAIPABICHHBIMUA TOKAMHU IIPUTSAHYTCS APYT
K JIpyTy U MOXHO, 3Hasl UX MacCy U CUJIy NPUTSKEHUsI, HAUTH BPEMsl, 38 KOTOPOE MPOBOJHUKH
COMKHYTCS ¥ TOKU MCUE3HYT. BbICKaxkuTe CBOE CyXk/IeHHE O MPABOTE UM OIIMOOYHOCTH 3aKIIH0Ye-
HUs KcnepuMenTaTopa. OO0CHYHTE CBOU BBIBOJBI C TOMOIIbIO (PM3UYECKUX 3aKOHOB, U C TIOMO-
b0 hopMysT onpeienuTe BEIMUMHY U HallpaBiIeHHe CUII, IEHCTBYIOIIMX HA €AMHUIY JJIMHBI TIPO-
BOJHUKOB.

5. Kontponbasiii Bompoc. [1o nieHTpanbHOM Kuie paanyca 8 IpsiMOro KOaKCHaTbHOTO Kabens Te-
4éT TOK |. Takoii e TOK | Tedyer 1o BHEIIHEMY IHMIMHAPHUECKOMY ciioto (“‘crakany’) paauyca b
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HaBcTpeuy. Hapucyiite rpaduk 3aBUCUMOCTH HANPSHKCHHOCTH MOJsT H , CO3/IaHHOTO STHMH TOKa-
MU, OT pacCTostHusI I' 10 ocH kabemnsi. OTBeT 000CHOBATH M MOATBEPAUTH (POpMyITaMH.

6. KonrponbHsiii Bonpoc. Ha heppoMarHuTHbINA TOPOUAAIBHBIN CEPICUHUK U3
MaTepHaja ¢ MarHUTHOM MPOHUIIAEMOCTBIO [L PaBHOMEPHO HaMOTaHbl N BUTKOB
IIPOBO/IA, 10 KOTOPOMY T€4ET NOCTOSHHBIN TOK |. Bo3HMKatomIee B cepreuHuke
MarHUTHOE I10JI€ UMEET BABOE MEHBIIYIO BEJINYMHY HAIPSKEHHOCTH, YeM HEOO-
XOJIMMO ISl OIIBITA. DKCIIEPUMEHTATOP CUUTAET, UTO JUIsl YBEIMUEHUS HAPSKEH-
HOCTH MarHUTHOTO I0JIsl BHYTPU OOMOTKH B 2 pa3a HEOOXOAUMO YBEJIMYUTh U
YHCII0 BUTKOB OOMOTKH, M TOK, IPOTEKAIOMIMN IO OOMOTKE B JIBa pasa, a TAKKe HaMOTaTh POBOJI
Ha Takoi e 1o Gpopme U pazmepam CepIeYHUK, HO CAETaHHbIM U3 MaTepuala ¢ BIBOE MEHbIIEH
MarHUTHOHM MPOHUIIAEMOCTHI0. M3710KHTE CBOE MHEHHUE O MPABOTE MJIM OIIHMOOYHOCTH BBIBOJIA IKC-
nepumeHTaropa. CBoi 0TBET 000CHYHTE C MOMOLIbIO (PU3MUECKUX 3aKOHOB M MOATBEpAUTE POp-
MYJIAMH.

7. KonTponbHblil Borpoc. [leprnienaukynsapHO ri1aikoi Topu30HTaIbHON
IUIOCKOCTH CO3JIaHO MEPIEHIUKYIISIPHO HAIIPaBICHHOE HEOJHOPOIHOE Mar-
HHUTHOE NOJIC C MHAYKIKEH B, BeMMYMHA KOTOPOW BO3pAcTaeT, KaK moKas3a-
HO Ha PUCYHKE. DKCIIEPUMEHTATOP TOJKHYJI KEJIE3HOE KOJIBLIO C PagycoM I
U ¢ Maccoil m B 00Js1acTb 0o0Jiee CHIIBHOTO I10JIs1 C HAaYaJIbHOM CKOPOCTBIO Vg, YTOOBI BHISICHUTH, UTO
IPOM30UJIET C IBUKEHHUEM KOJIblia B JanbHeimeM. Ero nntepecyer, 4ro OyneT Jablie Mpoucxo-
JITH CO CKOPOCTBIO KOJIbLIA: Oy/IeT OHAa BO3pacTaTh, YMEHBIIATHCS MIIM HE U3MEHUTCS U OyeT JIH
IIPU 3TOM BBIAEIIATHCS TEIUIO, €CIIM TPEHUE KOJIbLA O IUIOCKOCTbh OTCYTCTBYET. M30xuTe cBoe
MHEHHE O TOM, YTO OY/I€T IPOUCXOJUTH C KOJBIIOM IPH JIBUKECHUU M 00OCHYITE CBOU BBIBOJIBI C
MOMOIIBIO (PU3NYECKUX 3aKOHOB, IPUHLIUIIOB U (OPMYIL.

8. KoHTpobHBIHM Bonpoc. 3aMKHYTYIO HAKOPOTKO KaTyIIKy-cosieHouJ U3 N BUTKOB
C COTMPOTHBIICHHEM R ¥ ¢ TUIOIMAABIO OHOTO BUTKA S1, OCh KOTOPOW NIEpBOHAYANb- —

I

HO 6I)IJ1a HarpaBJICHA NCPIICHANKYIAPHO JIMHUAM UHAYKIUH E IIOCTOSIHHOI'O Mar- — ="

HHUTHOTO II0JIA (CM. plecyHOK), IIOBOPAYMUBAIOT TAK, YTO OCb KaTYIIKHW CTAHOBUTCA %Oj> >
=<
SN

napasuienabHol TuHuSM B . Kak onpeaenuTs NpOTeKIuii P 3TOM Yepe3 KaTyIIKy
3apsan? Uemy on Oynet paBeH? OTBeT 000CHOBATh U MOATBEPIUTH POPMYIaMHu.

S, Bnmios

9. KoHTpOobHEIH Bompoc. J[Ba SKCIEpUMEHTATOpa PacCyKIAr0T O TOM, KaK MOYKET
M3MEHATHCS BEJTMYMHA 6 Jorapu(pMHUEcKOro AeKpeMeHTa 3aTyXaHHusl COOCTBEH-
HBIX 2JIEKTPUUECKUX KOJIeOaHU B KOHTYpe, N300pakeHHOM Ha PUCYHKE, T'JIe BellU-
YUHBI EMKOCTH KOHJeHcaTopa C U MHAYKTUBHOCTH KaTylmku L ¢ukcupoBaHsl, a
COIPOTUBIIEHUE peocTaTta R MOXHO N3MEHSTH B JOOBIX npezenax 0<R <oo. [lepBbIit skCcIeprMeH-
TaTOpP CYUTAET, UTO BEJIUYMHA 60 HE MOXKET IIPEBBICUTH HEKOTOPOI'0 3HAYEHUS, 4 BTOPOM YBEPEH B
TOM, 4TO BEJIUYMHA 0 MEHSAETCS HEOIPAHUUYEHHO U JIOCTUTACT BEJIMYUHBI 6 =0 IIpU R=o0. BbICKa-
KHUTE CBO€ MHEHHE O TOM, KTO U3 HUX IIPaB UJIHM HE MpaB, U 000CHYHTE CBOW BBIBOA, OIY4IHB (hop-
MYy JJIS Ipe/IeioB U3MEHEHHs BelIMUMHa 6 . MOXKeT JIn 6 cTaTh paBHOW OECKOHEUHOCTH, U €CITU
J1a, TO MpU KakoM 3HadeHuH conpoTusienus R? Hapucyiite npuOan3nuTenbHbIi rpag K 3aBUCUMO-
cti 0 ot R.

10. KoHTpobpHBIN BOmpoc. B 1emb aj1eKTpudeckoro kojaedareIpHOro KOHTypa

C L R
BKJIIOYEHA BHeIHsA epemennas DJIC ¢ IMKIMYeCKOi 4acToTol m. MeHss o1y :| HWM_EI
YacTOTY, ONPEAEIIUIIN, YTO MAKCUMAJIbHAasl BENUUYUHA aMIUTUTYIbl HAIPSKEHUS ~Eocosot

Ha KoHzeHcaTope C momyyaeTcs, Korja o= e, , @ MaKCUMallbHasl aMIUIMTY/1a TOKa B LeNH — Ipu
o=0w,, IpPUIeM o, —o; = o, / 2. Kak HaiiTu cooTHOIIEHNEe MexX Ty apamerpamu e R, L u C mpu
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sTOM ycnoBun? Bripazute eMKkocTh KoHaeHcaTopa C uepes conpotuBieHne R 1 MHAyKTUBHOCTH L
KaTymku. OTBeT 000CHOBATh U MOJATBEPAUTH (hOpMyIaMU

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB JIA OLEHKH C()OPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP HocTHKeHUsI komneTenuu OITK-1.1)

1. KontponsHoe 3ananue. Ha TOHKyIO IUIEHKY U3 IPO3Pa4HOIo MaTe- P p—
pHala ¢ mokasareseM MPeIoMIIEHHs N, HaXOIAILYIOCS B BO3AyXe, Iaa- | i | $ v )Llf Vil
eT cBepXy Oeitbiii cBet. ITpy 9TOM Ha MOBEPXHOCTH INIEHKH HAOMIONa-  ——» 7, 7 , 7.

I0TCS MHTEp(EepEHIIMOHHBIE MTOJIOCHL. [[BeTOBast OKpacka yyacTka Kax-
JIOM 13 MOJIOC MEHSIETCS B HAIIPABJIEHUU CIPaBa HAJIEBO, yKa3aHHOM CTPEJIKOM Ha PUCYHKE ciie-

IyIIKM 00pa3oM (BBIOEpUTE OTBET): a) 3erne-
Hasi— CUHSSI—IKENTass— OPAHKEBas;
0) 3ereHas—KenTas—O0paHKeBas—KpacHas; B) OpaHXeBass—KeITasi— CUHssI— 3eJICHAs;
T') JKenTasi— rojyoas— 3ejieHas— CUHSIS, 1) KpacHasi—OpaH)XeBasi—KeTasi— 3eJIeHas;
€) HaOJIIOAAK0TCS YepeyFOIUecs Oelibie ¥ TEMHBIC TTOJIOCHI;

a) I

2. KontpoinbHoe 3a-
nanue. Ha nudpak-
LHUOHHYIO PELIETKY
I1aJJa€T MOHOXPOMa- 0
TU4YecKui cBer. [Ipa-
BHJIBHOM KapTUHOMN
pacrpeeneHust HH-

TEHCUBHOCTH | CBe-

Ta, MPOLIEIIIETO 3a

pELIETKY, OT yIJIa OTKJIOHEHUS () OT HAIPaBJIEHUS MaJalolIero CBETa 6y):[eT (BBIOEpHUTE TIPABUITB-
HBIN PUCYHOK):

3. KonrposnbHoe 3a1anne. MOHOXpOMAaTHUYECKUN CBET C JUTMHOM cBeT

BOJIHBI A TIaJlaeT HOPMAIBHO HA IUIOCKYIO MPErpaay C Mpope3an-  — =

HBIM OTBEPCTHEM pajuyca I (CM. PUCYHOK). 3a perpajoif Ha yga- — = ¢ 0
NeHuu | yCTaHOBIEH MapajlenbHblil okpaH. UTOOBI B IeHTpE K-  — = /

paHa 0 u3-3a TU(pPaKIKUU CBeTa Ha OTBEPCTUN HaOIroaIcs qu-
(paKLMOHHBII MAaKCUMYM OCBEIIEHHOCTH, PACCTOSIHUE | JTOJIKHO
OBITH paBHO (BBIOEPHUTE PABUIBHBIN OTBET, TJi€ M- 110 YUCIIO):

2 2 2 2 2 m
)r—; 6)2r—x; B’M; r)zﬂ; n) ——— > ' e ( . 2)
K(m+%> m (m+)

A
4. KouTtponbHoe 3a7anue. EcTecTBEHHBIN CBET MaJaeT Ha CHCTEMY
u3 ByX nojsipuszatopos [ u I, ocu mpomyckanus KOTOPBIX CKpe-
1eHs! o yriaom 90°. Mexay HUMH IOMELIAIOT TPETHH MOJISIpU3a-

nperpaaa SkpaH

top I3, 0Ch MPOITYCKaHMsi KOTOPOTO cocTapisieT yroa o =45° ¢
OCBIO MIPOTYCKaHUs MIEPBOTO MOJIApU3aTopa (CM.pucyHoK). MHTEeH-
CUBHOCTbH CBETA, MPOIIEIICTO Yepe3 CUCTEMY U3 TPEX MOJIIPU3ATO-
poB OKazanach paBHOM |. Uemy paBHa nHTeHCUBHOCTH | maparomie-

ro Ha CHUCTeMY CBeTa (YKa)KUTE MPaBUIbHBIN OTBET):
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a)l; 6)V21; B)21; 1 2J21; n)8l; e 8J/21; x)161; 3)apyroii orser;

5. KonrponbHoe 3aganue. [lepBoHadanbHO ¢ €AMHULIBI TOBEPXHOCTH aOCOIIOTHO YEPHOTO Teja Uc-
IIyCKaJIOCh TEIUIOBOE U3IydeHHUE ¢ MOIIHOCThIO Pg = 300 BT. 3aTremM MOLIHOCTB 3TOT0 U31yYeHUs
Bo3pocia 10 BenuuuHbl P = 1200 Br. Onpeznenute, BO CKOJIBKO pa3 U3MEHUIIACh IIPU 3TOM JIJIMHA
BOJIHBI, Ha KOTOPYIO MPUXOJUTCSI MAKCUMYM TETJIOBOTO U3TY4YCHHUS:

a) ymMeHbImiaach B 16 paz;  0) ymeHbImiach B 4 pa3a;  B) YMEHbBILIMIACH B 2 pa3a;

r) yMeHbmuiaace B 1,41 pas; 1) HE M3MCHMJIACK; e) yBenuuuiack B 1,41 pas;

’K) YBEeJIMUMJIach B 2 paza;  3) yBEJIMYMWIACh B 4 pasa; 1) yBenuuuiach B 16 pas;

6. KonrponbHoe 3aganne. ['paduku 3aBUCKIMOCTH MaKCUMaJIbHO BO3MOXHOM
KHHETHUYECKOW SHEPTUH JICKTPOHOB, BEIOUTHIX M3 ABYX METALIOB “1” 1 “2”, OT
YacTOTHl v Mafaromux (OTOHOB UMEIOT BHJI, M300pakKeHHBIN Ha pUCyHKe. BbI-
OepuTe NpaBUILHOE YTBEPKACHHE:

a) yroJl HakJIoHa 000uX rpaMKOB K OCH v JIJIS PA3HBIX METAJLJIOB JOKEH OBITh Pa3INYHBIM;
0) 1t MOOBIX MEeTa/LIOB “1” 1 “2” TpadKH JOJKHBI COBITAIATh

B) paboTa BbIXO/a 3JIEKTpOHA U3 MeTalia “1” Oosblie, yeM u3 Metaya “2”

r) paboTa BBIX0JIa JICKTPOHA U3 MeTayIa ““1” MeHbIIe, yeM u3 Meramuia “2”

7. KontposbHoe 3ananue. PotoHsl “1” ¢ JIMHOW BOJHBI Aj MMa/1al0T HA 3
MOKOSIIIUICS 3NIEKTPOH. B pe3ynpTaTe KOMITOHOBCKOTO PacCEsTHUSI Ta-

KHUX (POTOHOB OT 3JIEKTPOHA pasiieTatorcs GOoToHbI “27, “3” u “4” ¢

JUIMHAMU BOJIH A2, A3 U Ay COOTBETCTBEHHO (CM. pucyHOK). HaumeHsb- 1

LIYI0 JUIMHY BOJHBI A UMeeT (PoToH (Miu OTOHBI): PSS Wé
a)l; 06)2; B3 104 mlu2; e) 1l u4; 4 SrekTPOH

) Bce (DOTOHBI UMEIOT OMHAKOBYIO A;

8. KonrtponbHoe 3ananne. KuHernueckne sHepruM HEPEIATUBUCTCKUX MTPOTOHA U OL —YaCTHULIBI
(2Apo aToma renus) OAMHAKOBBL. YKAKUTE BEPHYIO BEJTMYMHY OTHOUIEHHS Ap, / Ag p JUIHHBI BOJI-

HBI Jie bpoins oL —4acTHIlbl K JUIMHE BOJHEI A€ bpoitis nmpoToHa:

Dl 62 ®2 B 04 e)%; m)%; 3>%; n)%;

9. KOHTpOJ’IBHOG 3aJaHuC. MI/IKpO‘laCTI/IHa HaxXOodUuTCAd B CTAITMOHAPHOM ITOTCHIIUAJIbHOM II0JIC, B

KOTOPOM UMECT NOTCHIUAJIbHYIO SHCPI'UIO U (X) , 3aBUCAIYIO OT OJHOM KOOPJAUHATHI X. Ilonnas

DHEPrus YaCTHUIIBI paBHA E, a €€ COCTOSHUE OMMCHIBACTCS BOJTHOBOUM (yHKITHEH \|J(X). Ecnn

h=1,055-10"4 JK-C, TO Maccy M YacTUIIBI MOKHO BBIYUCIIUTH M3 COOTHOMICHUS (YKaXKUTE Tpa-
BUJIbHBIN OTBET):

oo P d) o 2(EU () d(x),
2(E-U(X))w(x) dx® nly(x)  dx®

2 m= e (). Py (x) .
2(U(x)-E)w(x) dx® 2(E-U(x))-d?y(x)/dx*’

B Cl 0 ) 1 C) P oy (x) .
ny(x)  dx? 2(U (x)—E)-d?y(x)/dx*’
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10. KontponbHoe 3ananue. Ilepexon anekTpoHa ¢ 60pOBCKOM OPOUTHI € TIIABHBIM KBAHTOBBIM YK C-
JIOM N Ha OpOUTY C IIaBHBIM KBAHTOBBIM YUCJIOM N’ B aTOMe BOJOPOAA COOTBETCTBYET JTUHUH O/I-
HOM U3 CHEKTpaJIbHBIX cepuil u3nyueHus. [Ipu aToM nepexony N=00-—>N'=2 COOTBETCTBYET
CIIeMyIOIIas JIMHA BOJHBI U3JIYYeHHS A (BBIOEpUTE MTPaBUILHBIN OTBET):

a) MUHUMaJbHas A B cepuu JlaiimaHa; 0) mMuHMManbHas A B cepuu banbmepa;
B) MUHUMaJIbHAsi A B cepuH [lamiena; I') MaKCUMajbHas A B cepuu JlaiimaHa;
1) MakcuMaibHas A B cepuu banbmepa; €) MakcuMmalbHasi A B cepuu IlamieHa;

11. KonTponbHoe 3ananue. Bcee paccMaTpuBaeMble 101000I0YKH aTOMA ypaHa 3al0JHEHbI JJ1eK-
TPOHAMH MOJHOCTBI0. N1 — yrcio 31ekTpoHoB B 5 f —momobosouke, a Ny — 4MCII0 3J€KTPOHOB B

2S —1101000J104YKe. YKaXKHUTE MPAaBUIbHYIO BETMUUHY Pa3HOCTH N;— Ny !
a)l; 0)2; B)3;, 14, n)6; 7, x)8 3)9; wn)l10; x)12; m)14; wm)15; n)l16;

12. KoHTposbHOE 3a7aHie. Y KaKUTE, KaKas 4acTh aTOMHBIX SiIep PaIHOAKTHBHOTO BEIIECTBA pac-
najiaeTcs 3a BpeMs, paBHOE TPEeM IIepHo/IaM MmoJTypaciaja:
1 2 3 3 7 3 1 1 1 1 o
a)=; 0)=: B)=: 1) =: —1e)=: K)=:3)=; ) K)=; 1 O OTBET;
1oL w0 N9l w9l Wi 0L apyr

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB /JISA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nereHuun OIIK-1 (koHTpoMpyeMblii HHANKATOP TocTH:KeHUsI komneTenuu OITK-1.2)

1. KontponbsHoe 3ananue. [loctosHHas nuppakiinoOHHON penieTku, Ha KOTOPYIO MagaeT HOpMaIbHO
MOHOXPOMAaTHYECKHH CBET, paBHa 3,6 MKM. 3a pelieTkoi mo yriaom 30° K HalpaBJICHUIO aako-
Iero cBera HabrogaeTcss HHTep(epeHIMOHHBI MAKCUMYM (CHEKTp) 4-To nopsaka. [{inrHa BOTHBI
MaJaroIIero cBeTa paBHa (yKakKUTe MPABUIBHBIN OTBET):

a)400am;  ©6)450mM;  B)S500HM; 1)600HM; 1) 700 HM;  e) 750 HM;

) Apyroi OTBET;

2. KontponbHoe 3aganue. ToueuHbli HCTOYHUK MOHOXPOMATHUECKOTO CBETa
C IJTMHOM BOJIHBI A HAXOJIUTCS HA PACCTOSIHUU @ OT HEMPO3pavyHOM IIIOCKOM
Tperpajibl ¢ POPE3aHHBIM B Hell KPYTJIbIM OTBEpCTHEM paiuyca I. 3a nperpa- S
JIOM Ha TAKOM 7K€ PACCTOSIHUU @ YCTaHOBJICH MApaJuIeNIbHbIN el dKpaH. [Ipu
3TOM pacCTOsIHME & UMEET HauGOoIbIIYI0 BO3MOKHYI0 BeJIMYUHY JIJIs TOTO,
4yT00BI B Touke O dKpaHa (JIexarieid, Kak 1 HICTOYHHUK CBeTa S, Ha OCH OTBEP-
cTHs) HaOmonancsa AU pakMOHHBIH MUHUMYM OCBEIIECHHOCTH. YTOOBI B Touke O Habuonancs
coceTHUH NU(ppaKIMOHHBIA MAaKCUMYM MEHBIIETO MOPSIKa, IJITUHY BOJHBI MOHOXPOMATHYECKOTO
CBETa HaJl0: a) yBEIMYHUTh B 4 pa3a; 0) yBENMYHUTh B 2 pa3a; ) yBEIMYHTb B 2 pas;

I') YMEHBIIUTH B 4 pa3a; ) yMEHBLIUTh B 2 pa3a; €) yMEHbIIUTh B /2 pas;

3. KortponpHoe 3ananue. EcTeCTBEHHBIN CBET MPOXOANUT YE€PE3 CUCTEMY H3

nByx nossipuzatopos 1 u Il;. Yron mexay ocsmMu nporyckaHus NoJaspusa- I,
TOPOB paBeH o =30° (CM.pHCYHOK). IHTEHCHBHOCTH CBeTa, mpomeamero ye- Vv
pe3 CUCTEMY MOJIAPU3ATOPOB U3MEpPEHA U paBHa | . YeMy paBHAa MHTEHCHB-
HOCTb |, MAJAIOIIEro HAa CUCTEMY CBETA (YKa)KMTE ITPABHIIbHBIN OTBET):

41 21 8l 41

a)2l; 0)—; B)—=; T)—; o) 41; e) —=; K) 8l; 3)HeT mpaBUJIHLHOTO OTBETA,
3 3 3 NE)

4. KouTtponpHoe 3ananue. ['paduk 3aBUCIMOCTH MaKCUMAIBHO BO3MOKHOTO Eom

3HAYCHUs KMHETUYECKOH SHEPTHH AJIEKTPOHA, BEIOUTOTO U3 MeTaia, OT 4acTo-
THI v TIAIAIONIMX (POTOHOB M300paxkeH Ha pucyHke. [locrossHHyI0 [li1anka Hamo
ucKaTh o popmyie:
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a) h=arctga; 6) h=ctga; B) h=tga/2; r)apyras dopmyina;

5. KonTposbHOe 3a7aHre. Y CKOpEHHas pa3HOCTBIO MOTCHIUATIOB AQ 3apshKeHHAs MEKPOYACTHIIA C
Maccoi M Mociie yCKOPEHUs: IMEET BOJIHOBBIC CBOWCTBA, XapaKTEPU3yEeMbIC [UTMHOM BOJIHBI JIC
Bpoiins As. Ykaxute Gopmyity, o KaKoW CJIeIyeT BRIYUCIUTh BEIIMYUHY JICKTPUICCKOTO 3apsaa
JIAaHHOM yacTHIel, eciu h = 6,63- 10°% Jx ¢ — mocrosiuHas I1nanka:

Ag2 h? h? 2052 A2 2h?
——; 0) 55 B) 71 D) ——— M) —=—; &) ——,
mh“A¢ MAQAg 2MAQ Ay mh“A@ 2mh“Ag MAQAg

) HET IPaBUJILHOT'O OTBETA;

a)

6. KonTponbHoe 3aganne. CoctosiHue CBOOOTHON MHUKPOYACTHUIIBI C MACCOM M B CIIydae OJTHOMEP-
HOTO JIBHYKEHUS OIMCHIBACTCS BOJTHOBOM (YHKIIHECH \|/(X) =C eXp(iO(,X) , rie C ¥ 0— MOCTOSTHHBIE

BEJIMYKMHEI, | — MHUMast €MHHUIIA, [TOJIHAS SHEPrus YyacTuipl paBHa E. Ecou 71=1,055 -10_34 JIx-c,
TO MOCTOSIHHYIO 00 MO>XHO BBIYUCIIUTH U3 COOTHOIIEHUS (OMPEAETUTE U YKAKHUTE OTBET):

J2mE 1 [2m \J2mE 1 [2m E
aya=——; 0)oa=——,/—; B)OU=———; TI)a=—,—; A)o=—h|—;
h h\ E h n\ E 2m

7. KonTponbHoOe 3a1aHue. DJNEKTPOH C MacCO M U C OTPULIATEIbHBIM JIEKTPUUECKUM 3apsI0M
—( o0pa3yeT OJTHOAIEKTPOHHBINA aTOM BMECTE C SAPOM, UMEIOIUM Maccy M [J M U MOJIOXKHUTETb-

HBIH AnekTpudeckuit 3apsa +Q . UeMy paBHO OTHOIIEHUE BEIUYUH (MOIYIIECH) ‘E 1‘ / ‘ EZ‘ SHEPTUH

E1 a7eKTpoHa, HaXOJISIIErocs B IEPBOM BO30YKICHHOM COCTOSIHUHU, M SHEPTUU Eo DIIEKTpOHA, Ha-
XOJISILErocsi Ha TpeThei OOPOBCKOM opOHTe (YKakUTe MPaBUIbHBIM OTBET):
a)4; 015 B3 102 m8 e)225 x)4,5 3)9; u)apyroi oTBET;

8. KonTponsHOe 3a1aHne. YKaXuTe MPaBIIbHYIO BeINUuHy oTHOUIeHus Eg/E; oHeprum tpersero

BO30Y)KJIEHHOTO COCTOSTHHSI HEKOTOPOT'O OJJHOMEPHOTO KBAHTOBOTO TAPMOHHYECKOTO OCHMIIIATOPA
K SHEPTUU MEPBOT0 BO30YKICHHOTO COCTOSIHHSI 3TOTO OCIUILIATOpA:
a)3; 0)14/9; B)2; 1)6; m)7/2; e)7/3; x)T7/4; 3)5/2; n) 4; K) Apyrou OTBET;

9. KonTtponbHoe 3amanne. UeMy paBHO OTHOIICHHE BEIMYMHBI (MOIYJIs) BEKTOpa OPOUTAIEHOTO
MOMEHTA UMITYJIbCa IEKTPOHA, Haxosmerocst B 3d —mo1o00104Ke aToMa K HanOOoJIbIIEMY BO3-
MO>KHOMY 3HaYEHHIO BEJIMUMHBI (MOYJIs1) IPOEKIMU BEKTOPA OpOUTAIbHOTO MOMEHTA UMITYJIbCa
ATOTO 3JIEKTPOHA Ha OCh Z, KOTOPasl HAMpaBJIeHa BAOJIb JIMHUN MHIYKIUU BHEITHETO MAarHUTHOT'O
noJisi (BeIOEpUTE MPABUIIBHBIN OTBET):

a)l; ©0)1,155; B)1,225; 7r)1,414; n)1,732; e)2; x)2,449; 3)3;

10. KontponwsHoe 3anmanue. llepuonbl monypacmana sigep paJdOaKTUBHBIX W30TOMOB “1” m “2”
paBHbBI, COOTBETCTBEHHO, T1 =1 ¢ u Tz =4 c. B HavanbHbIl MOMEHT BpeMeHH o = 0 yucno saep
000MX M30TOMOB B 00pasile ObLI0 0UHAKOBO. ONpeaennTe H yKaXKUTe MPABUIbHYIO BEIHUHUHY OT-
nomenust N1/N; , rme N; — gucio sigep nepBoro uszotona, a N, — 9rciI0 siep BTOPOro U30ToIma co-
XPaHUBIIUXCS B 00pasiie K MOMEHTY BpeMmenu t = 4 c:

a)2; 6)exp(4), B)16; n)exp(-4); m8 e l; x) /4 3)exp3); w4 x) 1/8;

n) 1/2; wm) 1/16; H) apyroi oTBeT;

235
11. KonTponbHoe 3ananue. Sapo ogHoro u3 u3oromnos ypana U g7 HUCIBITBIBACT MOCIEI0BATENb-

HO CHayaja Ipoliecc o-pacnaza, a 3aTeM Imporecc 3 —pacmnaja ¥ npeBpamaercs B apo (YKaxure
IIPABWJIBHBIN OTBET):



18
a)Rage';  6) Pagy;  B) Acge; 1 Pus’:  mTha: e Thas;  x) Pady;

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB JIfA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP HocTH:KeHUsI komneTenuu OITK-1.3)

1. KonTposbHbIi Bonipoc. B ameprukaHCKUX yHUBEpCUTETaX Ul HIUIIOCTPALIMKM BOJIHOBBIX CBOMCTB
9JIEKTPOMAarHUTHBIX BOJIH CTYJAEHTAM IPEAJIaraoT ciaeayronmii npumep: “Korna aBnanus cOr03HBIX
BOWCK JieTesIa Ha OonbIIoM yaneHuu L oT Gepera Ha/l HOBEPXHOCTBIO MOPS HA OIIPEAEICHHON BBbI-
cote hy, To paguonokarmonnsie cranuuu (PJIC) repmanckux

BOJWCK, CTOSIIMX Ha Oepery Ha BbicoTe hy Haj ypoBHEM MOpSI U U3- > ARAC
JY4aBIIUX 3JIEKTPOMArHUTHbBIE BOJIHBI C AJIMHOMN BOJIHBI A, HE 10~ h 1i ) L /mhz
JIy4aJid OTPaKEHHBIM OT CAMOJIETOB CHTHAJI, YTO [TO3BOJISIIO aBHa- Mope

UM OecTIpensaTCTBEHHO MPOJIETaTh HaJl IMHUEH 000pOHBI Ha Oepery, 1 ObIJI0 OJJHON U3 IIIaBHbBIX
NPUYHH 00EIbI COFO3HUKOB Haf (hammctckoil ['epmanneii Bo 2-if MupoBoi BoliHe.” M3noxuTte
CBOE€ MHEHHE O TOM, KaKHE 3aKOHBI BOJIHOBOM ONTHKH IO3BOJIAIOT CAENIATh TAKOW BBIBOJ, U, HC-
H0JIb3YS ATH 3aKOHBI, ONIPEACIUTE BHICOTY Ny, HA KaKO# JOJDKHBI JIETETh CaMOJIEThl. BpickaxkuTe
TaKXe CBOE MHEHHE O NOJJOOHON CUTyalluu U IpUBEIUTe 000CHOBaHHbIE aPTyMEHTHI O €€ HEBO3-
MO>KHOCTH.

2. KontpoibHbIii Bonpoc. Jlokaxkurte, 4To co3aaBaeMble TUMPAKIIMOHHON PEIIETKON CIICKTPHI BTO-
POTO U TPETHETO MOPSAIKOB B ClIydae OJIOro CBETa BCETa MEePEKPBIBAIOTCS.

3. KouTponbHblit Bopoc. Ha myTu miiockoit MOHOXpOMAaTUYECKOM CBETOBOM A d
o o —
BOJIHBI C JJIMHOU A NMOMEIIAIOT HEMPO3PAYHbIM JUCK JOCTATOYHO 0OJIBIIIOTO et 0
auametpa d (cM. pucyHok). Ha ocu aucka B Touke 0 3KpaHa, yCTaHOBICHHOTO \
1 3KpaH

3a TUCKOM, HaOII0aeTcsl TEMHOE MATHO. TpH SKCIIEpUMEHTaTopa, OTBeyasi Ha ~ —
BOIIPOC O TOM, UTO OYAET NPOMCXOIUTh C OCBEIIEHHOCTHIO 3KpaHa B Touke 0 Mpu MOCTETIEHHOM
YMCHBIICHUHU JUaMETpa JUCKa d A0 OUYCHb MAJIBIX PasMEpPOB B JOJIU MUIITIMMETPA, BEICKA3bIBAIOT
pasnnyHoe MHeHue. [1epBbIii cunrtaet, uro B Touke 0 Bce BpeMs OyzeT HaOI01aThCsl TEMHOE TISITHO,
MIOCKOJIbKY 3Ta TOYKa HaXOJUTCs B 00J1acTu TeHU. BTOpoil yBepeH, 4TO OCBEIIEHHOCTh B TOUKE 0
P OCTEHICHHOM YMEHbIICHHU 0 HaYHET NepHOIMUYECKU MEHAThCS, U B Touke 0 Oyaer HaOro-
JaTbCA TO MAKCUMYM, TO MUHUMYM OCBCIICHHOCTH. TpCTHfI moJjraract, 4To Ipru NOCTCTICHHOM
YMEHBIIICHUU THaMeTpa MPersiTcTBrs 0 OCBEIIEHHOCTh TOUKH 0, 3aKPBITOil OT MPSIMOTO MOMAIaHUS
CBETa, IOCTENIEHHO CTAHET TaKOoM ke, KaKk U IpU OTCYTCTBUM Jucka. CpaBHUTE UX TOUYKU 3PEHUS U
BBICKQ)KUTE CBOE CYXKAECHUE O TOM, KTO M3 SKCIIEPUMEHTATOPOB MpaB, 000CHOBAB CBOE MHEHUE C
MOMOIIbIO (PU3NYECKUX 3aKOHOB.

4. KontponpHsIii Boripoc. Ha 1 M? 3eMHON MOBEPXHOCTH B pailOHE IKBATOPA KAXKIYIO CEKYHIY Ma-
naet ~1,37 kJ[’)Kk COTHEYHOro U3Iy4eHHMs (COHEYHAsl TIOCTOSIHHASA). BpIsIBUTE IPUHIUIIBI, 103BO-
JSIOUINE OLUEHUTh CPEAHION TeMIIepaTypy 3eMII U U3J0XKUTE CBOE€ MHEHHE O TOM, YTO IIPOU30IILIO0
OBl co cpeniHelt TeMnepaTypoil 3eMild Y YBEIMUYEHUH TeMIlepaTyphl moBepxHocTu CosiHIa XoTs
Obl B 2 pa3a. B Hacrosimiee Bpemst Temnepatypa nosepxHoctu Connna ~6000 K. OtBeT 060cHOBATH
U MIOATBEPAUTH (POpPMYyJIaMHu.

5. KonTponbHelit Bonpoc. Ha pucyHke rnokasaH y4acToK CIIEKTpa a6 o | (l:_?pm[
U3ITy4eHUs BO30YKJI€HHBIX aTOMOB BOJOPO/a (CIUIOUIHbIE JIMHUN P :,,TsﬂKepHHFa
[ 1 1 1 aJIbMeEepa
u3 cepuu banpmepa) 1 0JHOKPATHO MOHU3UPOBAHHBIX aTOMOB ‘ | ‘ oo | P
renus (WITPUXOBbIE JIMHUA U3 cepur [Tukepunra). Buano, uto g4 f | Amw
400 500 600 700

4acTh CHEKTPAIbHBIX JUHUN U3 3TUX CEpUN MPAKTUUYECKU COBIIA-
JIAl0T, HO MEXIY JUHUSMU cepur banbmepa i1 Bogopoaa NOSIBISIIOTCS CIEKTPAJIbHBIE JIMHUU “a”,
“0”, “B” nznmydenus reaust. C MOMOIIBIO 3aKOHOB (PM3UKK U HEOOXOUMBIX (hOpMYIT OOBICHUTE T10-
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SIBJICHHE CIIEKTPAIBHBIX TUHUN “a”, “0” u “B”. YuecTb, uro cepus [lukepuHra COOTBETCTBYET IIe-
pexomaMm n—>n'=4 Ha 4-10 60poBcKkyto opouty. OTBET 000CHOBATH.

6. KontponbHsiii Borpoc. [Ipu mogaye Ha aHO1 BakyyMHOTO (hOTORJIEMEHTa 00-
paTHOTO HaNpsHKEHHU Hanbosiee OBICTPhIEC AIEKTPOHBI, BRIOUTHIE U3 KaToaa ¢o-
TOHaMHU MOHOXPOMATHYECKOTO YJIbTPa(QHOIETOBOTO H3IIyUYEHHSI C YaCTOTOM V,
IPOJIETAIOT TOJBKO TOJIOBHHY PACCTOSIHUS | MEXy KaToIOM M aHOJIOM, TTOBO-
paumBasi Hazaxa (CM. puCYHOK). Micrionb3ys 3akoHbl (hoToddeKTa, U 3Has BEIU-
YUHY A, PaOOTHI BEIXO/Ia DJICKTPOHOB U3 KaTO/a, OTPE/ICITUTE BO CKOJILKO pa3
HAJIO YBEIIMYHUTh YaCTOTY MAJAIOIETO U3ITyYSHHS, YTOOBI AIIEKTPOHBI JOJIECTANIN J0 aHO/Ia U aMIIep-
MeTp Havyall GUKCUpoBaTh HoToTOK. OTBET 000CHOBATH

7. KOHTpOJIBHBINA BOMPOC. DKCIIEPUMEHTATOP TPEACTABIII TPAPHUK 3aBUCUMOCTH U3TY-  ylioruepn
YaTeJIbHOM cIocOOHOCTH aOCOIOTHO YEPHOTO Tea OT HUKIMYECKON 4aCTOThI U3Iy4de-
HUS © TpU ABYX pa3IM4HbIX TeMIlepaTypax. Beickaxxure cBOE MHEHUE O TOM, Ipa-
BUJIBHO JIM HAPHCOBAH 3TOT rpaduK, U €ciIi OH HapUCOBaH HENPAaBUIIBHO, TO TJIE clie-
nanbl ommOKu? OTBET 000CHOBATH M MOATBEPIUTH 3aKOHAMH U (POPMYIIaMH (PU3UKH.

8. KoHTpobHBIH BOpoc. DIEKTPOH B BO3OYKICHHOM aTOME BOJIOPO/Ia COBEPIIAET MEPEXO0I, HC-
myckasi OTOH, COOTBETCTBYIOIIHI TUHUH cepul banbMmepa ¢ MakcUMalbHOM ITMHON BOJIHBL. M-
MOJIb3Ysl 3aKOHBI U (OPMYITbI (PU3UKH, ONIPEACIIUTE, BO CKOJIBKO Pa3 IMPH 3TOM U3MEHHUTCS YIHEPTHUs
MOHM3AIMH TaKoro aToma? YBenuuuiach OHa Uiu yMeHblmiacsk? OTBeT 000CHOBATH U MOJATBEP-
JIATh BBIYMCIIEHUEM HCKOMOI'O OTHOILIEHHS.

9. KoHTpobHEIH Bompoc. J[Ba TOHKUX MapasuIeIbHBIX ITy4Ka aTOMOB BOJO- -
poJia MOCIEI0BATENIBHO BIETAIOT B OUEHb CHJIBHOE HEOJHOPOJHOE MarHUT-  “Emtss™ 2
HOE 110J1€, JINHUY UHIYKIIMM KOTOPOro MOKa3aHbl Ha pUCyHKe. B nepBoM arome! H )
IIy4KE aTOMBI HAXOAATCA B OCHOBHOM COCTOSIHMHM, @ BO BTOPOM IIy4K€ OHH

HaXOJATCS B IEPBOM BO30YKJIEHHOM COCTOSIHUU. BhICKa)kuTe CBOE MHEHHE O TOM, UTO ITPOU30UIET
C Iy4KaMHU aTOMOB ITOCJIe MpoJieTa yepe3 MaruuTHoe noje. O60CHyiTe CBOM OTBET C MOMOIIIBIO
NOAXOIAIMNX (PU3NYECKUX 3aKOHOB U (hopmyil. O1ieHUTe BETUYUHY U3MEHEHUH, TPOUCXOIALINX C
My4YKaMH U TOJATBEPAUTE CBOIO OLIEHKY (hopMyliaMu.

10. KontponbHblil Bonpoc. Ha prcyHke npuBeieHbl Bce BO3MOMKHbIE OPUEHTALUU BEK- Z, B
TOpa OpOUTAILHOTO MATHUTHOTO MOMEHTA 3JIEKTPOHA OTHOCUTENBHO BbIIEJIEHHON OCH Z. m
C noMoI1bio 3aKOHOB U GOpMYIT (PU3HUKU OTIPENIEIUTE B 3JIEKTPOHHOM 000JI0UKE C KAKUM ()
MUHUMAaJIbHBIM 3HAUEHHEM KBAaHTOBOTO YKCIa N MOXKET HaXOJUTHCS ATOT DJEKTPOH, a

TaKXe YeMy paBHa BEJIMUMHA €ro OpOUTaIbHOTO MOMEHTa uMityisca L? OtBeT ob6ocHo-

BaTh.

3. OueHoYHbIe cpecTBa (OLEHOYHbIe MATEPUAJIBI) ISl POBEIEHNSs POMEKY-
TOYHOM aTTeCTALMH 00y4AIOIIMXCH M0 AUCHHUILIMHE (MOYJII0)

2 cemecTp

IlepeyeHb KOHTPOJIBHBIX 32JaHUH U (MJIM) BOIIPOCOB /1JIsl OLleHKH ¢(popMHPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP HocTH:KeHUsI komneTenuu OITK-1.1)

3
1. KonTponbsHoe 3aganue. MartepuanbHas Touka M cBOOOAHO 0€3 TPEeHUS CKOJIb3UT A 2 | 4By,
B T10JI€ CHJIBI TSKECTH 10 IJ1aJKUM CTEHKaM IMJIMHAPHYECKON CUMMETPUYHON SIMBbI >
U B paccMaTpHUBAEMbIii MOMEHT BPEMEHH JIBUKETCS BBEPX 110 HAIIPABIEHUIO K TOUKE 1 |5
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B (A u B - HauBbICIINE TOYKH MOBEMA). YKAXKUTE MPABUILHOE HAIIPABIECHUE BEKTOPA MOJHOTO
YCKOpPEeHHS TOUkH M (CM.pUCYHOK): a) 1; 0) 2; B) 3; r) 4, n) 5;

2. KonrponbHoe 3amanue. [Imanera Mmaccoil M IBMXKETCS MO JUIMIITHYECKOU OpOH- 7 m -
o . 1 \4

T€, B OJJHOM U3 (DOKYCOB KOTOPOH HaXOAMUTCS 3Be3aa Macchl M. T —paanyc-BeKTop 'A

IUIAHETHI, Iy =4 108 KM, I, =6 -10® km (cm.pucyHOK). BennunHbl CKOpOCTH ;;2

IIaHETHI B Haubollee yfaneHHoi 1 Hanbosee 61M3KOM K 3B€3/1e TOUKE OPOMTHI PaBHbI, COOTBETCT-
BEHHO, V, =24 km/c U V1 =36 km/c. Toraa otHomenue r, / 1 paBHO:

a) 0,667; 0)1,225; B)0,8165; 71)1,5; n)0,75; e)1,33; ) HET MPaBHWIBHOTO OTBETA

3. KontponsHoe 3amanue. [lo ropu3oHTaNbHON MOBEPXHOCTH CO CKOPOCTHIO V ‘
KATHTCS 1ap Maccel M U paauyca R. Ha kakyro MakcumaibHyr0 BeicoTy h 1map m,{%@\j & h
MOJKET MOAHSTHCS Ha TOpPKY, KaTsich Oe3 IMpocKalb3blBaHUA (J — YCKOpEHHE

CBOOOJTHOTO TIaJICHUs)?

2 2 2 2 2 2 2
I o ) S S B L L L A Y Ly
79 79 g g 5¢ 29 109

3) HEeT MPaBUIIHLHOTO OTBETA;

4. KonTtponbHoe 3aanue. ['py3suk Maccel M Ha NpPY>KUHKE C KO-
3¢ GUIEEHTOM KECTKOCTH K CcOBepIIaeT BepTHKAIbHbIE KOJieOa-
HHS B BSI3KOM JKHJIKOCTH II0]T ICHCTBUEM BHEIIHEH CHJIIBI, ME-
HSIOILIEHUCS] CO BPEMEHEM C IIUKJIMYECKON 4aCTOTOM ® I10 rap-

MOHHMYECKOMY 3akoHy F =, COS(cot + oc) . 3aBUCUMOCTb aM-

IUIUTYZbl CMELIEHUS X0 U AMIUIUTYABI CKOPOCTH V gy TAKOTO MAsTHHKA OT YaCTOTHI  MOKa3a-
HBI Ha pUCcyHKe. Kakoit MOXeT ObITh BETTMUMHA OTHOIIECHUS o, /o, YaCTOT, YKa3aHHBIX HA 3TOM PH-
cyHke?

a) 1,1; 0) 1; B) 0,9; r) 1/2; 1) e1=0,3679; e)0; K) o

5. KonTponbHoe

Vi Py \3 p p P 3 P P 2
3aganue. Ha pu- t,?z _— { & TI(: 3 Ti72 1 T1<2 ]
CyHKe CJIeBa Ha AT 1 V >V LT ShT Jv 1é3 T
nuarpamme V-T a) 0) B) r) 1) e)
M300pakeH UKINYECKUH TIPOIecC, COCTOSIIMM U3 N300aphl, H30XOPhl U U30TEPMBL. YKaKHUTE Mpa-

BIWJIbHBIM PUCYHOK 3TOTO LIMKJIA UM HA IWarpamme p-V, win Ha quarpamme p-7-

6. B mpotiecce cxarus ra3a BHEIIHUE TeJla COBEPIIAIOT HaJl Ta3oM paboTy A = 6 kJx, mpuyem rasy
coobmraercs teruiota AQ = 2 k/[x. YkaxuTe, 4eMy paBHO U3MEHEHHE BHYTPEHHEH SHepruu rasza?
a) t8 kJIx; 0)+6x/x; B)+4x/k; 71)+2k/bkx; n1)-2xk/bkx; e)—4 kK

x) —6 kx;  3) -8 kJIxk;

7. KonTponbsHOe 3a1aHue. MosipHbIe TEINIOEMKOCTH H/I€aTbHOTO Ta3a B POIeccax
1—>2 u1-3 pasnsl Cq u C; coorsercrsento. Ux ornomenne Cq /C, =1,33.
Taxum ra30M MOXeT OBITH (YKaXXUTE BCE IPABUIILHBIC OTBETHI):

a) kucaopoxa O,;  0) renuii He;  B) yruekucnbiidi taz3 CO2; 1) a3ot Ny;
n) metad CHy; e) Bomopon Hp; ’K) TaHHOE YCJIOBUE HEBO3MOKHO;

8. KonrtponbHoe 3aganne. Kakue u3 npuBeieHHBIX HU)KE YTBEPKACHUH OTHOCSATCS KO BTOPOMY Ha-
Yajry TepMOJMHAMUKH (YKaKUTe J1Ba IPaBUIIbHBIX OTBETA)?



21

a) DHTPOMHUS BCEX TEJI B COCTOSTHUM PABHOBECHS CTPEMUTCS K HYIIO IO MEpe MPUOIUKESHUS TeMITe-
patypsl kK Hynt0 KenbBrHa;

0) DHTpOIHUS TEPMOAMHAMUYECKON CHCTEMbl MAKCUMAJIbHA, €CJIM 3Ta CUCTEMAa HAaXOIUTCS B PaBHO-
BECHOM COCTOSIHUU;

B) EAMHCTBEHHBIM pe3yJIbTaTOM MPOIIECCOB, TPOTEKAIOIIUX B TEPMOJIMHAMUYECKON CUCTEME HE
MOJKET OBITh Mepeaya Temia oT 0ojiee HarpeToro Tejaa K MeHee HarpeToMy;

r) KIIJ uukna KapHo pasen (T, -T,)/T, x100%, rae T, u T, - TeMIepaTyphl “HarpeBaress’ U “Xo-
JIOMUIBHUKA™;

1) DHTponHs — 3TO GYHKIUS COCTOSIHUSL, KOTOpasi He 3aBUCUT OT MpoIiecca, C MOMOIIBI0 KOTOPOTO
cHCTeMa MPUIILIA B 3TO COCTOSIHUE;

€) DHTpONUs UCANbHOIO T'a3a I0JKHA YObIBATh IIPU €r0 N300apUYeCKOM OXJIaXKICHUY;

9. KontponbHoe 3ananue. Ha pucynke npescrasien rpadyk pacrpeseneHust
MOJICKYII HICaBHOrO rasa 1o Benudinam ckopocreii, rae f,, (v)=dN/Ndv
JIOJIS MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKIIIOUEHBI B MHTEPBAJ CKOPOCTEH OT V

10 v+dv B pacueTe Ha €MHUILY 3TOr0 HHTEepBaja. [Ipy yMEHbIICHHH TEMIIe-
paTypbl ra3a MakCUMallbHOE 3HaUeHue f 3TOrO rpaduka: a) cTpe-

Mmax
MUTCS] K OECKOHEUHOCTH; O) YBEIMYMBAETCSA; B) HE U3MEHSETCS;  TI') YMEHbBILIACTCS; [) MOXKET
KaK yBEeJIMUMBAThCs, TAK M YMEHBLIATHCS B 3aBUCMMOCTH OT MacChl MOJIEKYJI I'a3a;

10. Konrposabnoe 3ananue. Jlorapudm In p maprmansHOro gaBiacHus a30Ta B aTMOC(epe MIaHEThI,
MMEIOLLEH OJJMHAKOBYIO BO BCEX
TOYKaX TEMIEPATypy, 3aBUCHT OT

BBICOTHI N Hajl MOBEPXHOCTHIO h h h h h h

IUTaHETHI CIEAYIOIUM 00pazoM a) 6) B) r) ) €)
(YkaxxuTe BepHBbIN rpaduk):

11. KonTponbHoe 3aganue. B moToke ra3a, HarpaBJIeHHOM B/IOJIb BekTopa N =K , mpoucxomur
HanOOoJIbIIIee BO3pACTAaHNE BEJIMYMHBI CKOPOCTH T'a3a B HanpasyieHnu N'=1 + J (tme 1, J,K — eau-

HUYHbIE BEKTOPHI (OPThI) AEKAPTOBOM cucTeMbl KoopauHar). [lepeHoc nmMiynbca HanpaBIE€HHOTO
JBUKEHMS Ta3a IPOUCXOAUT B HAIIPABJIEHUU BEKTOPA:

a)i+j; 6)i—-j; B j-1; 1D-i-]; mk; e —k; x)apyroii oter;

ITepeyeHb KOHTPOJIBHBIX 331aHNIH U (MJIM) BONIPOCOB /ISl OEHKH ¢(pOPMHUPOBAHHOCTH KOM-
nereduuu OIIK-1 (koHTpoOJIMpyeMblii HHAMKATOP AocTH:KeHUsI komneTeHuu OIIK-1.2)

1. KonrponbsHoe 3aianue. YacTuiia JBUKETCS BIOJIb OKPYKHOCTH C paAMycoM 1 M B COOTBETCTBUU

¢ ypaBuenuem @(t) =271 (t3 - 27t +12) , TJe @ — yroia B paguaHax, t —BpemMs B cekyHaax. Uemy

paBHO TaHTCHIUAJIIBHOC (KacaTeJ'ILHOC K TpaCKTopI/II/I) YCKOPCHHUC YaCTHUILIBI (B M/02 ) B TOT MOMCHT

BpPEMEHH, KOT/1a €€ HOpMaJIbHOE YCKOPEHHE PaBHO HYIIO:
a) 0; 0) 4m; B) 6m; 1) 8m; nm) 12m;  e) 24m; k) 36m; 3) HET MIPABUIHLHOTO OTBETA;

2. KoHTponbHOe 3amanue. B pesynbraTe qeiicTBUS B TEYCHHE KOPOTKOTO Bpe-
MeHU At ummysbca CUIIb FAt, HEKOTOPOE TEJI0 IPHOOPENIO UMITYIBC Py
(cm. pucyHok). Kakoii Opi1a BeTnIrHA HAYaJILHOTO UMITYJIbCA TeJIa JI0 ICUCT-
BUsI CHIIBI?  a) 5 kr'm/c; ©0) J7 kr-m/c; B) 1 kr'M/c; T)4 Kr-m/c;

n) 2 kr-M/c; €) 3 Kr'M/c; 3K) HeT MPaBUIHHOTO OTBETA;




22

3. Konrponbnoe 3ananue. llIkuB pagunyca R Moxer Bpamarbcsi 6€3 TpeHus: BOKPYT ro-
PU30HTAIBHOM 3aKPEIJICHHOW OCH CUMMETPHH, Npoxosiieit uepes ero neHtp 0. K Hu-
TH, HAMOTaHHOM Ha LIKUB, IPUKPEIUICH I'PY3 MACCHI M, KOTOPBIN MTaJAET MO JEHCTBUEM

CHUJIBI TSDKECTU. MOMEHT MHEpLUH 1IKKMBa paBeH | = 3mR? / 4 . 3anumure Jyis LIKMBA

YpaBHCHHUEC NTHUHAMUKHU BpaIATCIbHOIO ABUKCHHUA OTHOCUTCIIBHO OCH BpalllICHUA O, a
AJI T'py3a — YpaBHCHHUE JUHAMUKHU IIOCTYIIATCIbHOI'O JABUXKCHM, Haﬁ,HI/ITe N3 HUX BBIPAXKECHUC CHUIIBI
HATsKCHUSA HUATH, 3alIMCAHHOC Y€PE3 BEIIMYNHBI M 1 R, " YKaXXUTC HpaBI/IJIBHbe/'I OTBCT.

a) T=mg/2; ©6)T=3mg/7; B)T=2mg/3; 1) T=3mg/4; n) T =mg/3;

e) T=mg/6;  K)HeTr IPaBUIBHOTO OTBETA;

4. KontponpHoe 3aanue. B mokosmuiics AUCK Maccel 2M U paauyca R, criocoOHbIi m sFO‘ R
BpAIIaThCsI BOKPYT 3aKperuicHHol ock cummetpur OO’, OTHOBPEMEHHO BPE3AIOTCA 2,
JIBa MaJICHbKHX TUIACTUIMHOBBIX IIapUKa, UMEIOIIIE BIBOE MEHBIIIYIO Maccy M Ka- T
JKIBIA M JICTSIIHE 10 KacaTeIbHBIM K 000y JUCKa C OJIMHAKOBBIMU 110 BEJTMYHUHE OaIE m

ckopoctsimu V. [llapuku npununaiot k o6oay. Paccunraiite Ha OCHOBaHUM NMPUBEICHHBIX TaHHBIX
YIJIOBYHO CKOPOCTb JIMCKa C MPUJIMIIIIAMU IIapUKaMH Cpa3y MOCJE yAapa U YKaXKUTE MPaBUIbHbBIN
OTBET:

\Y v 2v 4v 3v 2v 5v 4v v 6v
a) =3 0) =5 BT D —; M) oo5 ©) o5 K)o 3) o5 M) 5 K)o
)ZR )R )R )R H)2R )3R )4R )5R )6R )7R
J1) MPaBWJIBHOTO OTBETA HET (IPUBEAUTE €T0);
5. KonTponbHoe 3aganue. ['py3uk Ha IpyKMHKE COBEPILIAET Mallble BEpTUKaJIbHbIE KOJIe- 1Y

0OaHus B BI3KOH KUJKOCTH, IIPUYEM €r0 CMEIICHUEC X OT IOJIOKCHHUS PABHOBECHUS MCHS-

€TCsl CO BpeMeHeM 1o 3aKoHy X(t) = A~ COS(bt) , mprdeM b = a/3. Paccunraiite Ha

OCHOBAHHHU 3THUX JAHHBIX BCIIMYUHY IIUKIAYECKON YaCTOTBI ®y HE3aTyXarmuXx MaJlbIX

KoJIeOaHUH TaKOro MPY>KUHHOTO MasTHUKA B TOM ciy4ae, KOraa oH OyJeT coBepaTh KO-
neOaHus B BO3yX€E, U YKAXKUTE MIPaBUIIbHBII OTBET:

a)a/3; ©6)v2a; ®)V3a; nba; mBa; ¢ .fl0a; w) 17a; 3) [5a/2;

n) J10 a/ 3; x)l7a / 4; I1) HET NPaBWJIBHOIO OTBETA (IPUBEIUTE €TO0);

6. KontponbHoe 3ananue. Kak u3MeHUTCs TeMIieparypa uaeajlbHOTO ra3a, €ClId YMEHBIIUTh €ro
0o0BeM B 2 pasa B Mpoliecce, Ipu KOTOPOM COOTHOIIEHHE MEX/y IaBJICHHEM U 00bEMOM rasa
p / V2 =const: a) yBenmuuuTcs B 8 pa3; 0) yBenuuuTces B 4 pa3a; B) YBEIMUYUTCA B 2 pasa;

I') HE U3MEHUTCS; J) YMEHBIIUTCS B 2 pa3a; €) yMEHbIINUTCA B 4 paza; >K) yMEHbIIUTCS B § pas;
3) HET MPAaBUIILHOTO OTBETA;

7. KontponbpHoe 3a1anue. MossipHble TEIIIOEMKOCTH BOJSHOT'O Iapa B MPOLIECCcax P
c,-C 2%
1—>2 nl1—3pasusr C, u C, coorBercTBeHHO. Bennunna oTHOIIEHHS % s
1
2 V
paBHa: a) 1/3 0) 1/4 B) 2/5 r) 2/3

8. KonTposbHoe 3a1anue. MaeansHblii ra3, coBepias nuki KapHo, momydaw oT HarpeBarens 5 kJ[x
TETUTIOTHI U coBepinmi padory 1 k/x. Uemy paBHo oTHomeHue T,,/Ty TeMmepaTyp HarpeBaresis u
XOJIOOVMIIBHUKA? a) T/ Tx=1.2; 0) Tu/Ty=1,25; B) T/Tx.=1,33;

r) T/Ty=1,5; n) Tu/Ty=1,67, e) Tu/Ty=2; ) IPYTOi OTBET;

9. KontponbHoe 3aganue. C HEKOTOPBIM HICATBHBIM I'a30M MPOUCXOJUT MPOIecC ainadaTuuecKoro
yMeHbllleHus AaBieHusd. [Ipu 3ToM BennunHa cpeHeit KBagpaTUYHOW CKOPOCTH €r0 MOJIEKYI. ..
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a) He UBMEHSETCS;  0) yBEIIMYMBACTCS;  B) YMEHBIIIACTCS;
') JaHHBIX B YCIOBUU HEAOCTATOYHO /ISl OTBETA;

10. KonTposnbHoe 3anaHue. Fry Inn Inn Inn Inn Inn Inn

MonekyJibl uaeanbHOro ra- ’\ > ’7 V

3a HaXOOATCS B IIOJIE BHEIII- X e X d d X X
I a) 0) B) r) ) €)

HuX cui. ['paduk 3aBucu-

MOCTH TIOTEHIHMAIBHOW SHEPruH E;; MOJEKYIIBI OT KOOPAMHATHI X TIPEICTABICH Ha JIECBOM PUCYHKE
|. Ykaxwure npaBuibHBINA Tpaduk 3aBUCHMOCTH OT KOOPAMHATHI X (QyHKIMU Jorapudma Inn ot
KOHLIEHTPALMK MOJIEKYJI ra3a (TeMmeparypa rasa BCIoy OJMHAKOBA):

11. KontposbHoe 3ananue. MpeanbHbli ra3 HAXOUTCS B COCYE, 00BEM KOTOPOTO MOXKET MEHSITh-
Csl, U COBEPIIACT U30TEPMHUUECKHUI MPOLIECC, MOCIe KOTOPOrO YHUCIIO COYAapeHH MOJIEKYJI rasa C
€IMHUIICH MOBEPXHOCTU CTEHKH COCY/Ia 3a SMHUIlY BPDEMEHHU YBEIHMUMWIOCH B 2 pa3a. [Ipu sTom
00BEM cocyna:

a) yBenuuwuics B 16 pa3; 0) yBenuuuics B 4 pa3a; B) yBETMYMIICS B 2 pasa;

T') YBEJIUYUIICS B J2 pa3; ) He U3BMEHMJICS; €) YMEHBLIWICS B J2 pas;
’K) YMEHBIIMICS B 2 pa3a;  3) yMEHbIIWICA B 4 pa3a; u) ymMeHbLIwics B 16 pas;

IlepeyeHb KOHTPOJIBLHBIX 321aHUH U (UJIM) BONIPOCOB ISl OLEHKH C()OPMHUPOBAHHOCTH KOM-
nereHuun OIIK-1 (koHTpoMpyeMblii HHANKATOP HocTHKeHUsI KomneTenuu OITK-1.3)

Ooo..0| 1 KOHTPOIBHBIN BOMpPOC. B BHICOKMIA COCY/I C PACTUTENBHBIM MACIOM OJIHOBPEMEHHO
- — —| BBICHIIAM MHOXECTBO MAJICHBKUX METAIIMYECKUX IIIAPUKOB PAa3HOTO paguyca r.
_ - — | IIpoananusupyiiTe mpolecc najgeHus MapuKoB B KUIKOCTH U O0BICHUTE TTOPSIOK UX
— Z~| mnanenus Ha AHO. OTBET 0OOCHYITE C MOMOLIBIO PU3NUECKUX 3aKOHOB U (OPMYII.

- —| 2. KouTposbHslii Bonpoc.l1IkuB MoXxeT Bpalarbcst BOKpYT CBOEH 3aKpe- vz
IIeHHOHM ropuszoHTanbHo ocu 00° Ge3 tpenus. [lox pykoit umeercs nu- a
HelKka, CeKyHJIOMep, U TaKKe IPy3UK Macchl M, KOTOPBII MOXKHO MO/IBECUTH K HUTH, — ZA
HaMOTaHHOM Ha WKUB. [Ipennoxure npouenypy onpeneacHuss MOMEHTA HHEPLUU

MIKMBa OTHOCUTENBHO ocH 00’ ¢ MOMOIIBIO UMEIOIUXCS O] PYKOH TPeIMETOB. m

OO0ocHyliTe MPpeAIOKEHHYIO TTpoLieIypy GopMyIaMu, TO3BOJSIOMUMH BEIYUCITUTH TPEOYyEMbIi MO-
MEHT UHEPIUH.

3. KonTpounsueiii Bonpoc.IIpu abcomoTHO yipyrom coyapeHut IByX METAIM-  jp, v, N,
YEeCKUX IIAPUKOB C MACCAMU Ny u My, IBUTABILIMXCS HABCTPEUY APYT IPYTy CO — <—O

CKOPOCTSIMH Vi ¥ Vo, B MOMEHT Hau00JIb1Iero cOJIMKeHHNsl IApUKH JBUKYTCS C OJHON CKOPOCTBIO
Vg, OTIpeJIeIAeMOM 3aKOHOM COXPaHEHHs UMITYIIbCA |MyVy —MyV,| = (Mg +my ) Vg ¥ TOJIBKO TTIOTOM pas3-
JIETAlOTCs B CTOPOHBL. IIpy 3TOM KMHETHUYECKas SJHEPT U MEHSIETCSA HA BENIUUUHY

2 2 2
_Mvi  Mavy (m+my)vg
2 2 2
win 00 omuOKax B 3alIMCaHHBIX (popmyrax.

AE

> 0. M31moxure Balie MHEHHUE O MPpUYNHC U3MCHCHH SHCPTHUUN

4. KonTponbHblit Borpoc. [1macTunmHoBBIN MIapuK Macchl M, JIETEBIINHI CO CKOPOCTHIO V,

0)
CTaJIKUBAETCS C BUCEBIIIUM HEMOJBMKHO cTepKHEM Macchl M 1 myuslI |, ciocoOHBIM
BpallaThcsi 6€3 TpeHus: BOKPYT TOPU3OHTAIBHOM OCH, MPOXOAAIIEH Yepe3 TOUKY MojBeca .
O, HO HE MPUIUTIAET K CTEPKHIO, @ OTCKaKMUBAeT OT Hero. Onpeaenure 3aK0H COXpaHEHUs -
KaKoW BEJIMYMHBI MOKHO, a KaKOI HeJb3sl HCII0JIb30BaTh MIPU COYAAPEHUN: MEXaHUYECKOM M

sHeprun? Mmmnynsca? MoMeHTa uMnyibca? 3allulINTe CBOE CYKIEHUE O IPUUNHE COXpa-
HEHMSI WIIM U3MEHEHUS KaXJI0M U3 9TUX BEJINYMH.
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5. Kontposbnblii Boripoc. B HauaapHBIIE MOMEHT BPEMEHH CTEP)KEHb MacChl M U
JiiHBL | cBOOOIHO BpamiaeTcsi 6e3 TPEHHUS ¢ YIIIOBOM CKOPOCTBIO @y B TOPH30H- m m,l
TaJIbHOM INIOCKOCTH BOKPYT 3aKPEIUICHHOM OCH, IPOXOoAdIIel yepes ero kpau. 11o

CTEP>KHIO MOKET CBOOOIHO 0€3 TpeHHsI CKOJIB3UTh Ha/ieTasi Ha Hero My(dra ToH ke

Macchl M. B HauanpHbli MOMEHT My(Ta Haxounack BOJU3U OCHU BpauleHus. Hukakux BHEIIHUX
CHJI B TOPU3OHTAJIBHOM MI0cKOCTH HeT. [Ipoananu3upyiite nBuxeHne My(Thl, I3MEHEHHE KHHETH-
YECKOW SHEPruu, UMITYJIbCA U MOMEHTA UMITYJIbCa CUCTEMBI CO BPEMEHEM U BBICKAKUTE CBOE MHE-
HHUE O COXPAHEHUH 3TUX BEJIMYMH WM O IPUYMHAX UX U3MeHeHus. O00CHYHTE CBOE CY)KICHHE He-

00X0AMMBIMH 3aKOHAMHU U (hopMysiaMu (PU3UKH.

6. KoHTposIbHBIN BOITPOC. DKCIIEPUMEHTATOP OMYCTHII TSIHKEIBIA MAPHK, TPUKPETUICHHBIN
K KOHITY IPY>KUHKH, B BA3KYIO KHUIKOCTh U PACKAYMBAET APYTrOd KOHEIl MPY>KUHKHU B BEP-
TUKAJIHHOM HAIMPABIICHUU C YACTOTON o, B PE3YJIbTATE YEro MIAPUK COBEpIIACT KojieOa-
HHS T10 3aKOHY X = Acos(wt+¢). IIpy 5TOM 3KCrIepuMEHTaTOp 3aMETHII, YTO IIPH HEKOTO-

=~

?
@y

94090/

1% 1 @0noos!
S

POl 4acTOTE ® = aMIUIUTy1a A KOJIEOAHUU MIApPUKA B KUIKOCTH OKA3bIBAECTCS CaMOU

60b10M. MIcX0/1s1 M3 3TOrO OH C/Ieall BBIBOJ O TOM, UYTO IIPU TOM K€ 4acToTe o, OyJeT
MaKCUMaJIbHOW M aMIUIUTY/AAa CKOPOCTH IIapuKa Vv = dx/dt . BeICKa)kuTe CBOE CyKI€HUE O ITPaBUIIb-
HOCTH WJIH HETIPABWJIBHOCTHU BBIBOJA, CIEIAHHOTO YKCIIEPUMEHTATOPOM. ECIIM 3TOT BBIBOJ HEBEPEH,

YKaXUTC, KaK HaJ0 UBMCHHUTH 4aCTOTy o, LITO6I)I MMOJIYYHUTh MAaKCUMAJIbHYIO aMIIJIUTYy CKOPOCTH.
OTtBeT 000CHYHTE ¢ TOMOIIBIO (U3HUECKUX 3aKOHOB U (HOPMYIL.

7. KonTponbHbIi Borpoc. ['a3 3akayaH 1oj JaBJI€HUEM B TPEXJIUTPOBBINA CTEKIISH-
HBIN COCYJ, 3aKpbITasi KPBILIKAa KOTOPOro UMeeT KianaH K, BBITyCKaroImui ra3 B TOM
clIydae, KOTJla €ro 1aBJIE€HUE IOCTUIaeT BEIMYUHBI Py . FIMEIOTCS BEChI, I03BOJIAIO-
1€ TOYHO U3MEPUTH MAcCy COCYZa € ra3oM; OpesIKa, O3BOJISAIONIAs HAaTPETh COCY/]
710 0OJIBIION TEMIEepaTyphl, U TEPMOMETP, MO3BOJISIOUINI U3MEPUTH €r0 TEMIIEpaTy-
py. [Ipemnoxkure npouenypy onpeaeneHuss MOJIIPHOM MacChl 1 Ias3a B COCYJIE C
MOMOIIIBIO JAHHBIX YCTPOUCTB. OOOCHYITE MPEIOKEHHYIO IPOIEAYPY (POpMyIIamMH, IO3BOJISIIO-
IIMMHU BBIYUCIUTH TPeOyeMbIil pe3ysbTarT.

8. KOHTpOJ’IBHBIfI BOIIPOC. TpI/I SKCIICPUMCHTATOpPA HaYaJIKu CIIOPHUTH O TOM, UTO NPOUCXOAUT ITOCJIC
Harpe€BaHud rasa ¢ 4MCJiIoM €ro MOJICKYJI, BECJIMYNHBI CKOpOCTeﬁ KOTOPBIX OTJIMYAKOTCA OT CKOPOCTHU
V1 HEC 60.]'[66, yeM Ha Av=+1w/c, TOE CKOPOCTh Vv, paBHa IIOJIOBUHEC CpCI[HGfI CKOPOCTHU MOJICKYJI

JTaHHOTO Ta3a. [1epBelil yTBEpKAAET, YTO YUCIIO TAKMX MOJIEKYJI [TOCJIE HATPEBAHUS ra3a YBEIUIUT-
s, BTOPOM — 4TO HE U3MEHUTCS, a TPETUH — UTO YMEHBIINUTCA. BBICKa)KUTE CBOE MHEHHE O TOM, KTO
u3 HuX npaB. CBoll 0TBET 0O0OCHYITE ¢ MOMOUIbIO (PU3UUECKUX 3aKOHOB U (OPMYII.

s 9. KonTponpHslii Bonpoc. BeickakuTe cBoe MHEHHE U C IOMOILBIO 3aKOHOB (DPM3HKU 00B-
’ SICHUTE MIPUYMHY TOTO, YTO YBEIHMUYCHUE BHICOTHI N Me4HOM TpyObI MPUBOAUT K yBEIHYE-
h HUIO [TIOTOKA BO3/1yXa, 3aTATMBAEMOI0 B ABEPILY €U U K JIydIIEMY ropeHHIo ApoB. OTBeT
\ 000CHYITE MOTy4YeHHBIMU BaMu (OpMYJIaMU TaKO# 3aBUCUMOCTH.

10. KoHTponpHBIN Bompoc. [IBa mpuKaThIX IPYT K APYTY CIOS TEIUIOU30-
JSUOHHOTO MaTepHalia UMEIOT OJIMHAKOBYIO TUIOIIAb S, HO pa3HbIC

a¢durments! TermnonpoBoaHoctTH x; =1H-Kt.ct u y, =2 H-Kt.cl u
HpOoNOpIHOHaTIbHYI0 UM TonmuHy | u 2| coorBercTBeHHO. Temmnepary-
PBI C pa3HbIX CTOPOH paBHbI Ty =400 K u T, =200 K (cM. pucyHok). Ilep-
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BbIN SKCIIEPUMEHTATOP CUMUTAET, UTO TaK KaK TEIJIONPOBOAHOCTh BTOPOTO MaTepuasa B 2 pasza
0oJbIIe, TO OH MPOITYCKaeT B 2 pa3a OOJbLINI MOTOK TEIjIa, a TEMIepaTypa ColpuKacaroueics mo-
BEPXHOCTH CJIOEB paBHaA T'= (Tl +T5 ) / 2. BTopoii skcriepruMeHTaTOp HE YBEPEH B 3TOM U CUUTACT,
YTO TeMIepaTypy T' HaJ0 CUMTATh MO ApYroi ¢popmyie T'= (2T1 +T5 ) /3. CornacHsl 11 Bbl C HUMH?

Ecnu Her, TO npeuioxkuTe npouenypy peueHus, No3BoJISIFOIIYI0 HAMTH TeMneparypy T' U MOJy4H-
Te e€ 3HaUCHHUE.

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB /IJI OLleHKU C()OPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP TocTHKeHUsI komneTenuu OITK-1.1)

1. KonrpoinsHoe 3a1anue. [1070KUTENBHBIN TOYCUHBIH 3apsy (1 = +2( ¥ OTpHUIa-
TEJIbHBIN TOYEUYHBIN 3aps (2 = —(] HaXOJATCA B IBYX BEPLIMHAX PABHOCTOPOHHETO 10
TPEyroJibHUKA C JUIMHOW CTOpOHBI |. YKa3arh nmpaBuiibHOE HApaBICHUE BEKTOPA Ha- ]

NPSOKEHHOCTH E CO3MaHHOTO MMU 3JIEKTPOCTATHYECKOTO IOJISl B TPEThEH BEPIIMHE 12
3TOr0 TPEYrOJbHUKA (CM. PUCYHOK): a)l ©6)2 B3 14 s q,/ '
e)6 x)7 3)8 m9 k)10 mIll wm)12
2. KontponbHoe 3amanne. Ha pucyHke moka3zaHa KapTHHA YKBU- 3B 2E15 1B 1B 2|B 3B
HNOTEHIMATIBHBIX JUHUHN 3JEKTPOCTATUUECKOTO MOJIS U 3HAYCHUS | ‘B IA !
norennuana Ha Hux. OrMmedensl Touku A, B, C u D. 3menenne \ ' E E ! /
BEJIMYMHBI CKOPOCTH IIEPBOHAYAILHO IOKOMBILENCS 3apSUKEHHON 4B \\\ Vv ’/ 4B
YaCTHIIBI MO/l IEHCTBUEM DIIEKTPOCTATHYECKOTO MO UMeET Hak- —  \ 11 1 [/ p./
Oosblee 3HaYeHNE TPU MePEMELICHUN YaCTHIIbL: N ‘\\ :l f ’r' S
a) u3 Touku D B Touky B;  6) u3 Touku D B TOuKy C; \\\ Non /////
B) u3 Touku D B Touky A; 1) m3 Touku C B Touky A, S~ f:}é{ =2
3. KonrponbHoe 3ananue. [lonoxutenbHbli 3apsa +0 MOMECTHIN Ha yelu- v
HEHHBIA METAJNIMYECKU 1map paauyca R, OKpyKeHHbII 0ECKOHEUHOM OHO- LR M7 8,,
POZHOM TUAIIEKTPUUYECKON Cpeioil ¢ AMINEKTPUUECKOM MPOHUIIAEMOCTBIO €. . \MeTann :q v
Pa3HoCTh NOTEHIIMANOB A — @0 B TOUKE A Ha MOBEPXHOCTH ILIapa (Ha mape) w7 AVIBNEKTPUK
u B Touke O ero neHTpa OyJer paBHa: a) +—4 g >, 0) +—q = B) +—q =
7g,R 4regy R 167¢,R
q . . q . q . q . q :
e mz WO - W) g 3) T s M) T g
167eg,R 4re,R 4ree,R 167¢,R 167eg,R
TS
4. KoHTpoJbHOE 3a/1aHie. DIEKTPUUYECKOE T0JI€ CO3/1aH0 3apsiioM (, ! N
MOMENIEHHBIM Ha TIACTUHBI TUIOCKOTO KOHJIeHcaTopa. UYTo MOYKHO CKa3aTh O Ot + + +i+ ++ )

3HAKe MHTEerpasa [ﬁE -dr  oT HanPsHKEHHOCTH ATOTO TOJIS 10 3aMKHYTOMY v /

KOHTYpY, TIOKa3aHHOMY Ha PUCYHKE IITPHXOBO# INHKEH (YKaXKHTE TIPaBHIIb- ‘
HOE YTBEPKJICHUE). ) [ﬁEdF >0; 0) [ﬁEdF <0; B) [ﬁEdF =0; -

T) EﬁEdf =00; J) HEJOCTATOYHO JIAHHBIX;

o

e

5. KonTponbHoe 3ananue. BennunHa 351eKTpU4ecKoro Toka, TeKyme- 3
ro 110 IPOBOJHUKY, MEHSETCS CO BpeMeHeM t 110 3aKoHY, n300pa- 2
XKEHHOMY Ha pUCYHKe. UeMy paBHaA BEJIMYMHA HJIEKTPUYECKOro 3apsi- |
J1a, MPOTEKILEro 4epes3 MONepeyHOe CEUeHUE IIPOBOIHUKA 3a UHTEP- 0




26

Baj Bpemenu 0<t<3c?
a)0,6 Kn 06)1,67Kn  B) SKn 1)7,5Kn  nx)15Kn

6. KonrtponbHoe 3a1aHue. 3anuchIBaroNias roloBka MaruuTooHa UMeeT BU TOPOUAAIBHOTO cep-
JEYHHKA U3 MaTepralla C MAarHUTHOW MPOHUIIAEMOCTBIO £ > 1, B KOTOPOIi cjieniaHa npopesb (CM.

pucynkn). Tok |, Tekyuiuii mo oOMOTKe, HABUTOI Ha CEPJICYHHK, CO3/JaCT B HEM MarHUTHOE TOJIE C
JUHUSAMHA UHIYKIUA H .

YKaXuTe pUCyHOK C Ipa- 2) g ° A ® H
BWJIbHON KAPTUHOM JIMHUI

H B cepmeunuke u B Ipo-

pesu: H 7 u 7 L 7

7. KontponbHoe 3ananue. IIoCTOSHHBINA MarHuT U NEPIEHAUKYISAPHBIA K €10 cr— ]
OCH KPYTrOBOM BUTOK C TOKOM | HEMOABHMKHBI IPYT OTHOCUTEIBHO JpPYTa. —@
Kax mpu 3TOM A€iiCTBYeT Ha BUTOK MarHUTHAsi CUJIa CO CTOPOHBI Maruurta?

a) OHA MPUTATHBACT BUTOK K MarHUTY; 0) OHA OTTAJIKMBACT BUTOK OT MarHuTa; B) OHA CTPEMUT-
Cs CMECTUTb BUTOK BOOK,  T') OHA paBHA HYJIO, TaK KaK BUTOK U MAarHUT HETIOIBHKHBI,

8. KonrponbHoe 3aganue. [1o 1ByM O1HM3K0 pacmoioKEHHBIM BUTKAM TEKYT OJJMHAKOBBIC MO BEJH-
yuHe TOKU. [Ipu kakoi opueHTanuy BUT- / /
KOB BEJINYMHA YHEPTUHA UX MAarHUTHOTO d) d) fb gb] d; O— d) —G
B3aUMO/IeiicTBUA Oy/eT HauMEeHbIlIeH ' 7 7 1
(LLEeHTpBI BUTKOB BO BCEX YETHIPEX CIIydasx a) 6) B) r)
HaXOJATCSl Ha OJUHAKOBOM PAcCTOSIHUM):

—

9. KonTtponbHoe 3aganue. B nenu snekTpudeckoro kojaedaTeabHOro KOHTypa, U30- C
Opax€eHHOTr'0 Ha PUCYHKE, IEpBOHAYaIbHO 3aMKHYTHIN Kitod K pasomxaymnu. [Ipu R
3TOM INEPHO COOCTBEHHBIX AIIEKTPUUYECKUX KOJIeOaHui K

a) YMEHBIIIUJICS; 0) HE U3MEHWIICS, TaK KaK 3aBHCUT TOJIbKO OT BenuunH L u C;

B) YBEJIUYHIICS; I') BJIEKTpUYECKUE KoeOaHHs MPEKPaTHIIUCh;

10. KonrponbHoe 3ananue. Yactora m,, BHemHel DJIC, MeHstomelcs Mo rapMo- c

HUYECKOMY 3aKOHY U BKJIFOUEHHAs B 3JIEKTPUUECKHUM KoJeOaTenbHbI KOHTYP (CM.

PUCYHOK) TaKOBa, YTO aMILTMTY/Ia BEIHYXKIECHHBIX KoJebanuii Toka B Koutype Mak- S R
cumanbHa. ConporuBienne R yBenmnumBarot, He MeHss mapametpbl L u C. Tlpu

3TOM ISl ITOJIyYE€HHUSI HOBOI'O MAaKCHMaJIbHOTO 3HAUEHUS aMIUIUTY/Ibl TOKA CIENYET:

a) YMEHBIIHUTh BEIUYUHY My, ?  0) yBEIMUUTb BETUUUHY My, ?

B) BEIMYHHY (g, U3MEHATH HE HA/0? T) IPH CONPOTUBIEHUSIX R, OOJIBIINX KPUTUYECKOTO 3HA-
YEeHMUsI, BBIHYKJICHHbIE KOJIEOaHHs TOKA B LIENU BO3HUKATh HE MOTYT?

11. KonTpomnpHOe 3aaHue. Y KaKUTe, KaKue U3 MPUBEICHHBIX HUKE YPaBHEHUN CUCTeMBbI Mak-
CBeJUIa 3aIMCaHbl ¢ OMIMOKOM (HEBEPHO):
- B = = - D S g -
DEdl =—|—dS; 2)[||Bdl =|—dS+|jdS; 3)[[|EdS=|pdV; 4)[]|BdS=0:
e L A e L L

a)lu4; 0)2u3; B) 1 u3; r)3u4; n)2u4; e)lu?2;
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IlepeyeHb KOHTPOJIbHBIX 32/1aHUI U (MJ1H) BOMPOCOB /IJIsl OLEHKH ¢C(hOPMUPOBAHHOCTH KOM-
nerennuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP A0cTH:KeHUs1 KomneTeHuun OITK-1.2)

1. KontponwsHoe 3aanue. Ha pucyHke rmokasaHsl IBe 3aMKHYThIE IOBEPXHOCTH
S1 1 Sy, okpyxkaromme Toueunsle 3apaast ; = —1 MK, oz = +2 MK, 3 = -3
MKKI1, 04 = —4 MxKn u Qs = +4 mxKi, KoTopbie cO34a10T 3JIEKTPOCTATUIECKOE

10JI¢ ¢ HaNPsKEHHOCThIO E . [loToku BekTopa E 4epes 3aMKHYTBIE HOBEPXHO-
CTH S; U Sy paBHBI, COOTBETCTBEHHO, @1 U D;. 3aps/bl (s U (5 TTOMEHSIIH MeC-
TaMM, KaK II0Ka3aHO cTpenkaMu. IIpu 5ToM (yKakuTe MpaBUILHOE YTBEPKICHHE,
&, — DJIEKTPUYECKas MIOCTOSHHA):

a) u @1, u @,. TOMEHSUIH 3HAK, HE U3MEHUB BEJINYNHBI; 0) u @1, u D,. HE UBMCHUJIKCh;
B) @1 MOMEHsUI 3HaK, @;. HE U3MEHUJICS;  T') @1 yBEIMYMJIICS Ha 8MKK.]'I/ &y » Po. HE UBMEHUIICS,

n) @1 ysennumics Ha 4MkKi/ g, , @p. He U3MEHUICS;  €) HET IPABUIIBHOTO OTBETA;

k) @1 yBemnumncs Ha 4MkKi/ g, , @,. ymenpumics Ha 4MKi/ g, ;

2. KoHTponbHOe 3a1anne. B eHTpe 3aKperieHHOro HEeTOABUKHOTO TOHKOTO . .
KOJIbLIa paanyca R, 1o KOTOpOMY paBHOMEPHO paclpesielieH IeKTPUIECKH 3a- ++
psn +q, nepBOHAYAIBHO TOKOMJIACHh CBOOOHAS YACTHIIA C TAKUM K€ 110 BEJINYU- ~5 +q
HE U 3HAKY MOJIOKUTEIbHBIM 3apsaI0oM +(. Y 1aIUBIIUCH 10/ ACHCTBUEM JJIEK-
TPUYECKHUX CHJI CO CTOPOHBI KOJIbIIa HA OECKOHEYHOE PAaCCTOSIHUE, YACTHIIA TIPHU- \L
oOperaeT CKopocTh, paBHYIO V. Kakum OyzeT npaBuiabHOE BbIpaXKEHUE AJIS pac-
YeTa MacChl YaCTUIIbI?
qZ 6) qZVZ . q i qZVZ }1) q . q2v2

47g,RV° 4rg,R 87e,RV? 87e,R 27g,RV? 27g,R

) Apyroi oTBET

2 2

3. KonrtposbHoe 3aanue. B HEKOTOPO# 00J1aCTH IPOCTPAHCTBA CO3JIAaHO
3IIEKTPOCTATHYECKOE TT0JIE, BEKTOP HAPSKECHHOCTH KOTOPOTO B Touke P(X1,Y1)
HarpaBJICH T0J] HEKOTOPBIM YIJIOM K ocH X (cM. puc.). Kakas 3aBucumocth

MOoTCHIHUAJIAa 3JICKTPUUICCKOTO ITOJISI OT KOOpAUHAT Q)(X, y) MOXXCT COOTBECTCTBOBATH

TaKOMY HaIIpaBJICHUTIO HaHpH)KeHHOCTI/I?

a) @ =3x" -4y’ 6) @ =-3y? B) ¢ =3x° ) @ =4y® —3x°

4. KoutponpHoe 3aganue. Touka “A” HaXOquTCs HAa paccTosHUU M = 2R~ = === ——— — -
OT OCH JUTHHHOT'O 3apPsHKCHHOTO IMIIMHAPUISCKOT0 KOHIEHCaTopa, a 2 R} PN
Touka ‘“B” — Ha paccTosinuu r; = 3R ot 310t ocu. Pamuycer 00kiamok L=t —-—- )
takoro kougeHcaropa R; =R u Ry, = 4R (cm. pucynok). Onpeenure / ,i‘ A Ber
OTHOIIIEHHE WA/Wp TUIOTHOCTEH SHEPTUH AJICKTPOCTATUYESCKOTO TOJIS B

Toukax A u B: a)l 0) 1,5 B) 2,25 r) 3,375 n) 5,0625

5. KorrponbHoe 3aganue. Ha prcyHke n300pakeHbl CEYeHUsI TPEX Mapauielib-
HBIX IPSMOJIMHEHHBIX [UIMHHBIX MPOBOTHUKOB C Pa3HOHAIIPABICHHBIMH TOKAMH

OJIMHAKOBOM BEJIMYHHBI ‘I 1‘ = ‘I 2‘ = ‘I 3‘. Paccrosans Mex 1y MpOBOJIHUKAMU

OJIMHAKOBBI, U B Touke O, paBHOYJAIIEHHOM OT BCEX NPOBOJHUKOB, KAX/IbII U3
TOKOB CO3/1a€T MarHUTHOE T0JI€, BeJIMYMHA UHAYKIMHM KOTOporo paBHa B . Bek-
TOp MHAYKIIMHA CYMMAapHOI'O MarHUTHOTO I0JI1 BCEX TOKOB B Touke O uMmeeT

HaIpaBJICHHUE:
a) 1 6) 2 B) 3 r) 4
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6. KonrponbHoe 3aganue. JIMHUM HHAYKIUU B OJHOPOAHOTO MarHUTHOTO TOJIS HA- BA=
IIPABJICHBI BJIOJIb OCH Z. 3apsKEHHAs 4acTULA B HAYAIbHBI MOMEHT BBUICTAET U3 Ha- od Y
m
X

Ay

yaja KoopAuHAT O CO CKOPOCTBIO, HAIIPABIEHHOHN BJIOJIb OCH X, U CILYCTs IIPOMEKY-
TOK BpeMeHU At B nepBblii pa3 Bo3Bpaugaercs B Touky O. Kakas ¢popmyna npu s3Tom
IIPABWJIBHO 33a€T yJeNbHBIN 3apsj] YaCTHLIbI?

a)ﬂ;ﬂ“’ 6)&;72._&, B)EZ_ZEAt’ r)g:_At : ﬂ)ﬂzﬂ,
m 2B m B m B m 27B m B
e)g—§' m)g——ﬂ ; 3)E—L' M)ﬂ—z—”' K) Ipyroii OTBET;
m zB’ m 2BAt’ m BAt’ m BAt’ Pyr ’

7. KonrposnbHoe 3amanue. 110 3aMKHYTOMY TIPOBOISIIEMY KOHTYPY C HHAYKTHBHO-
cteio L =2 T'H Teder TOK, BEIMYMHA KOTOPOTO MEHSIETCs O BpemeHem t mo mapa- 107171t

00JIMYECKOMY 3aKOHY (D tz) , Kak Toka3aHo Ha rpaduke. Onpenennure u yKaxute
Benmunny DJIC caMOMHAYKIIMY, BO3HUKAOIIEH B KOHTYPE B MOMEHT BpeMeHH t = 2
c:

a)2B; 6)4B; B)6B; 1)8B; na)l12B; e) 18 B; k)24 B;

6
RSNy SN
[
0

8. KoHTponbHOe 3a1anne. 3aKperyieHHbBIH 3aMKHYTBIH IPOBOISIINI KPYrOBOM BUTOK C COIPOTHB-
JaeHueM R pacrnosnoxkeH B TOpU30HTAIBHOM MJIOCKOCTH B MATHUTHOM I10J1€, IMHUM UHAYKIUH KOTO-
poro BepTUKaiabHBI (puc.l), a BeMuYMHA HHIYKIIMY HAYMHAET U3MEHSATHCS CO BpeMeHeM t 1o 3aKo-

2 o
Hy B=B,+ gt- B,t°, rne B), S, u [, — n0on0XUTEIbHBIE KOHCTAHTBI. Y KQXKUTE IPaBHIIbHbII

rpaduk 3aBUCHUMOCTH BEJTH- a))/ 0) 47 B)A/ r)i/ A e
YUHBI HHIYKIIHOHHOTO TOKa,
BO3HHUKAIOIIETO B BUTKE, OT [ ! t t ! t

B
BpPpEMCHU L.
¢ T
Puc.1
9. KOHTpOJ'IBHoe 3aaHucC. C yMeHLI_HeHI/IeM BCJIIMYUHBI éMKOCTI/I C B BHCKTpI/I‘{eCKOM R

C
KoJ1e0aTeIbHOM KOHTYpE, H300paKeHHOM Ha PUCYHKE, BEJIMYMHA JIOTapU(PMHUIECKOTrO
JIEKPEMEHTA 3aTyXaHMs IEKTPUUECKUX KOJIeOaHuil: L

a) YMEHBIIIAETCS, 0) HEe U3MEHsIeTCH,
B) YBEITUUHMBACTCS, T') 11 OTBETa HE XBaTaeT 3HaHus BenuuuH L, C u R;

10. KonrtposnbHoe 3a1aHue. AMIUTUTYAA HAIPSHYKEHHOCTH MarHUTHOT'O TOJISI 3JIEKTPOMarHUTHON
BOJIHBI, paCIpOCTpaHSIOLIEIHCS B BaKyyMe, yBenndmiack B 4 pa3za. [Ipu 3ToM amMIuinTyna mioTHOCTH
IIOTOKA YHEPT UM, IEPEHOCUMAs 3TON BOJIHOM:

a) He M3MEHWJIaCh; ©0) yBeIMYMIIach B 2 pa3a; B) YMEHBIIUJIACH B 2 pa3a;

I') yBeIMUMiIach B 4 pa3a; 1) yMEeHbIIMIIAch B 4 pa3a;  €) yBenuuuiach B 16 pas;

’K) yMeHbIINJIAach B 16 pa3; 3) HET MPaBUILHOTO OTBETA;

IlepeyeHb KOHTPOJILHBIX 3aJaHUH M (MJIM) BOIPOCOB /JIsl OLleHKH ¢(poOpMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoMpyeMblii HHANKATOP JocTHReHus1 KomneTennuu OITK-1.3)

1. KonTpousbHslii Borpoc. [ToTeHnnan 31ekTpocTaTH4eckoro moJis Ha MJI0CKOCTH Xy 3a/1aH popMy-
noit ¢ =kxy , rae k =1B/m? . HapucyiiTe KapTUHY CHJIOBBIX JHHHUI 5I€KTPOCTATHIECKOTO MOMIs B 00-
JacTu x>0, y>0. OTBeT 000CHOBATh U MOATBEPAUTH (POPMYIaMH UM 3aKOHAMU (PU3UKHU.
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2. KonTtponbHsIii Bonpoc. Ha miockoctu Xy noka3aHa KapTHHA 3KBUIIO- y4838 28 g

I
TEHIMAJIBHBIX TOBEPXHOCTEH 3JEKTPOCTATHUECKOTO OIS, B KOTOPOM Ha- !
XOAWTCS CBOOOHAS TTOJIIPHAS MOJICKYJIa C 3apsiiaMu +( 1 —( Ha KOHIIaX :
(cM. pucyHok). [Ipoananusupyiite nanbHeIIee NOBEIEHUE MOJIEKYJIbI U |

T
I
|
I
I
I
1

BBICKQKATE CBOE€ MHEHHE O TOM, KaKO€ I10JI0)KECHUE OHA MOXKET IIPUHATH U
B KAKOM HaIIPABJICHUU JOJDKHA ABUTaThCA U 110 KaKUM NpuurHaM. OTeeT
000CHOBATh U MOATBEPAUTH (PU3UUECKUMH 3aKOHAMH U (HOPMYIIaMH.

3. KonTponbHslii Borpoc. JInnuu HampskeHHOCTH E anekrpocraTu- Y m s Baw
YECKOro IOJII MOI'YT MEHAThH HAIIPABJICHUE Ha IUIOCKOH IPaHMIE IBYX 6,
UJIEabHBIX JUDIEKTPUYECKHX CPeJl C AUDIEKTPUIECKMMH ITPOHHUIIAE-

MOCTSIMH &, W &,, KAK [IOKa3aHO Ha pHCYHKe. [loxokee sBleHHe Ha- o '51/ MA A
[s) AN N ~ N

0J1t0/1a€TCs B ONITUKE MIPU MPOXO0KIEHUH CBETOBOTO JIyya Yepe3 IpaHu-

Iy JIBYX MPO3PAvHbIX cpell (3aKOH ImperoMiieHus ). BbICKkaxuTe cBoe CyXAeHHE O CIPaBEUIUBOCTU
UCTIOJIb30BaHUS ONTHYECKOTO 3aKOHA MPEJIOMJICHUS B JaHHOM cirydae. Vicnonb3ys ¢pusznyeckue 3a-
KOHBI U IPUHIUIIBI, HAWAUTE CBA3b (3aBUCUMOCTb) MEKAY YriaaMu 6, u 6, B 3aBUCUMOCTH OT BEIIH-

YUH AUIJICKTPHYCCKUX HpOHHHaeMOCTeﬁ & neg,. OtBeT 000CHOBATH U MNOATBCPANUTDH (I)OpMYJ'IaMI/I.

4. KontponbHslii Boripoc. [1o ToHKOM O€CKOHEYHO JUIMHHOW HUIUHIAPUYECKON MOBEPXHOCTH pa-
auyca R paBHOMEPHO € IOBEPXHOCTHOM IJIOTHOCTBIO G PACHPEEIIEH IEKTPUUECKUI 3apsil.
Hpyrue 3apsasl oTcyTcTBYIOT. OOBACHUTE, KaK HATH 3aBUCUMOCTb IIOTEHIIMANA AIEKTPOCTaTUY e-
CKOI'O IOJISL @ OT pacCTOSIHUSA I' 10 OCH JAHHOM MOBEPXHOCTH, €CJIU U3BECTHO, YTO BEJIMYMHA T10-
TEHI[MaJIa Ha OCU IWJIMHIPUYECKOI MOBEPXHOCTH paBHa ¢, . [IpuBeaute Gpopmyiny 3Toi 3aBUCUMO-

CTH U IIOCTPONTE NPUMEPHBIN TPAPUK 3aBUCUMOCTH ¢ =¢(r) TpH 0<r <o,

5. Konrponsaslil Bonpoc. Kintou K nepeBosaT u3 nonoxxenus “1” B nojoxenue “2”, R |_C
3aMbIKas 00KJIaAKK 3apsauBierocs oT ucrounuka JJ1C € koHmeHcatopa ¢ EmkocTsio C )
yepe3 conpotusieHre R. Kak MOXHO BBIYMCIUTH TOK, TEKYILUH yepe3 KoHeHcaTop? e
Kak 3toT Tok Oyzer 3aBuceTh oT BpeMeHu? Hapucyiite npumepHsIil rpaduk 3aBucuMo- —

CTH 3aps/la Ha KOHJIEHCATOPE U TOKA, TEKYIIETO Yepe3 KOHAEHCATOp, OT BpeMeHU. OTBET
000CHOBATh U OJATBEPAUTH (HOPMYTIaMHU.

6. KonTpousbHbIi Borpoc. COMPOTHUBIICHHE PEOCTaTa, MOKIFOUEHHOTO K HCTOYHUKY T10- R
crosinHoi DJIC € ¢ BHYTpeHHUM cOnpoTUBIIeHHEeM I, Obuto paBHO R. [lepeasunyB monsy-
HOK pe0CTaTa, yMEHBIIWIN €ro CONPOTUBIIEHUE B 2 pa3a: R — R/2. [lepBblii SKCIIEpUMEH- e
TaTOpP CUYUTAET, YTO MIPH ITOM TEIUIOBAsi MOIITHOCTH, BRIJIETIsIEMast Ha peocTare, 00s13aTelb- ’
HO JOJKHA U3MEHUTHCS. BTOPO 3KCIIEpUMEHTATOP YTBEPIKIAET, UTO BbIJEIsAEMAas TEILIOBAsI MOIII-
HOCTh HE U3MEHHTCSI IPU OTIPEICTIEHHOM COOTHOIICHHH MeX 1y R u . BeickaxuTe cBoe 000CHO-
BaHHOE 3aKOHAMH (PU3UKU MHEHHE O TOM, KTO U3 HUX MPaB, M €CJIH MPaB BTOPOH IKCIIEPUMEHTATOD,
TO TIOJIYYUTE W TIPUBEIUTE HEOOXOAMMOE COOTHOIIIEHHE R | I', Ipu KOTOPOM BBIZIEIsieMasi Ha Peo-

CTaTc TCII0Basi MOIIHOCTb HE U3MCHUTCA.

7. KonTponbHsiii Borpoc. [1o 6eckoHeuHO MI0CKOCTH, Y4acTOK -q v
KOTOpPOM MOKa3aH Ha PUCYHKE, TEYET OJHOPOIHBIN MTOCTOSHHBIN Ar—=
3JEKTPUYECKHUI TOK ¢ TOBEPXHOCTHOM MIOTHOCTHIO | . Hax mroc- — s f
KOCTBIO Ha paCCTOSIHUUN r napaljiCJIbHO HAIIpPaBJICHUIO TOKA JICTUT —_—

CO CKOPOCTBIO V 4YacTHLia C OTPULATEIbHBIM 3apsaoM —( . Bel-

CKQKUTE CBOE MHEHHE O TOM, MOXKET JIM YaCTULA CIIyCTs BpeMsi Al BepHYThCS B TOUKY A, B KOTO-
poii OHa HaxouJIach B MOMEHT BpeMEHH, YKa3aHHbIN Ha pucyHke. Eciu na, To ueMy paBHo At?
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CBou BBIBOJIBI 000CHYHTE C MMOMOIIBIO (PU3MYECKUX 3aKOHOB U MPHHIIUIIOB U TOATBEPAUTE HEOOXO-
JUMBIMH (popMyTIamMH.

8. Konrtpounbnslii Bonpoc. [lepBoHaYaIbHO TIJIOCKOCTH MACCUBHOM MIPSIMOYTOJILHOM B
pamku ¢ TokoM | BepTHKanbHa, a cama paMKa MOKOUTCS M HAXOAUTCS B OJTHOPO/I- B .
HOM MarHUTHOM Tojie B = CONSt, TMHUM KOTOPOTO HAIIPaBJICHbI BEPTUKAIBHO (CM. P

pucyHok). Pamka moxet Bpamatbest 6e3 TpeHust BOkpyr ocu OO’. DkcniepuMeHTa-

TOP CUMTAET, YTO paMKa He Oy/eT IBUraThCsl, TOCKOJIBKY HHIYKIMA B MarHuTHO- !
'O TIOJIS BCIOJTy OJIMHAKOBA, @ TOK T€YET MO MPOTUBOIOJIOKHBIM CTOPOHAM PAMKH B %
pa3HbIe CTOPOHBL. BBICKa)kuTe CBOE€ MHEHHE O TOM, IIPaB JIM 3TOT SKCIEPHUMEHTa-

top? Ecnu fa, TO HOATBEpANTE 3TO € TTOMOIIBIO (PU3UUECKUX 3aKOHOB U Gopmyit. Eciu HeT, To
00BACHHUTE C TOMOIIBIO (POPMYJI KaKylo CTOPOHY OyZIeT BpalaThCsi paMKa, 1o KakoMy 3aKoHy Oy-
JIeT MEHSThCA €€ YIII0BOE YCKOPEHHE U YTO Oy/IeT MPOUCXOIUTh C PAMKOW B JaJbHEUIIEM: OCTaHO-
BUTCS OHa, WK HeT? Onuumre Xapakrep e€ falbHEHIIero ABHKEHUS.

9. KonTponbHslii Boripoc. B 1ieHTpe Kpyrioro npoBoAsIEro BUTKA C paguycoM
' HAXOJUTCSl MAJICHbKUI MPOBOASIINI BUTOK ¢ AuameTpom 0 U ¢ conpoTuBIie-
HEeM R, (d [ r, IJIOCKOCTH BUTKOB COBHANArOT). MeHsisi conpoTuBieHue R

peocTata (CM. pUCYHOK) U3MEHSIOT TOK, POTEKAIOIINM 110 BHEIIHEMY BUTKY,
TIpUYEM STOT TOK MEHseTCs o BpeMeHeM t 1o 3akoHy | = Ig + ot +Bt?, rae

|0,(x, B— MOJ0KUTEIbHBIE KOHCTAHTHI. BEICKa)XKUTE CBOE MHECHHE O TOM, I1Os-
BUTCA JIN I/IHI[YI(III/IOHHHﬁ TOK B MAJICHbKOM BHYTPCHHEM BUTKC. Ecmn Ja, TO KaK 3TOT TOK 6YZ[€T
3aBUCETh OT BpeMeHu t U oT mapameTpoB R,, d, r, Iy, o, B. [lomyunre popMysibl naHHOM 3aBUCH-
MOCTH ¥ HapuCyiTe Tpad Kk 3aBUCUMOCTH MHAYKIIMOHHOTO TOKa OT BpeMeHH {.

10. KonTtpompHbIil Bonpoc. B anexkTpuyeckoi 1ienu, yka3aHHOW Ha pUCYHKE HaYalln I
U3MEHATh BenuuHy éMkocTi C nepeMeHHoro KoHaeHcaropa ot 0 1o « . Kak npu L R
9TOM OYJeT MEHAThCSA COOCTBEHHAs YacTOTa KOJIeOAHUM TOKa B TaKOW 1enu? YKaxure

uHTepBas u3MeHeHus C, Ipu KOTOPOM KosiebaHUs TOKa BO3MOXHBI. Hapucyiite npuOin3uTenbHbIi
rpauK 3aBUCUMOCTH BEJIMUUHBI 4acTOTHI KojiebaHuil @ oT BennuuHbl eMKkocTH C. OTBeT 000CHO-
BaTh U MOJATBEPIAUTH (HOPMYIIaMH.

4 cemecTtp

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (MJIM) BOIIPOCOB /JIsl OLleHKH ¢(pOpMHPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTH:KeHUsI komneTenuu OITK-1.1)

1. KonTponsHoe 3aanue. Ha Henpo3pauHyro nperpaay ¢ AByMs y3KUMHU

VNS aKpaH
napauIeIbHBIMU MPOPE3SIMH, HAXOSIIUMHUCS Ha paccTossHuu d apyr ot L \
ApyTa, MajiaeT HOPMAIbHO MOHOXPOMATHYECKHUH CBET € UIMHON BOJHBL . "= Ny

N IRV N\
3a mperpaioit Ha GOIBIIIOM yAaJeHH1 LC d pacnonoxeH 3kpaH. [Toka3za vy 1 Ax}
TeJb MPEJTOMIICHHSI TPO3PavyHON Cpeibl MeX Ay HUMH paBeH N. [Ipu ogHo- A
BPEMEHHOM YMEHBIIIEHUH NIOKA3aTels MPEeJoMIIEHUs N B 2 pa3a U yMEHb- ®
HIeHUH paccTosiHus L B 2 pa3a mupuHa MHTepPEpEeHIIMOHHBIX 1oJ0c Ax
Ha dKpaHe (BbIOEpUTE OTBET): a) yMeHbllaercs B 4 pasa; 0) yMeHbIIaeTCs B 2 pasa;
B) HE U3MCHSETCS; ') YBEJIMYUBAETCA B 2 pasa; 1) yBeITMYUBaeTcs B 4 pasa;

2. KontponbHoe 3amanne. MOHOXpOMATHYECKUH CBET MaJacT U3 BO3- BO3AyX

JYUIHOHM cpeJibl HOPMAJIbHO Ha TUIOCKYIO MPO3PaYHYI0 MBUIBHYIO IJICHKY — / ! $ | Cfelﬁl || | L g
tommuHel d ¢ mokasarenem npemomicHus N = 1,33, HaXoasAIIyIOCs Ha \Em 4 Mbmbnas nnenka N §
CTEKJIe ¢ TIoKa3areneM npenomiieHus N, = 1,5. UaTepdepeHinoHHbII [ eteo - ng )

s ”

#”
”
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MaKCHMYM JIJISl OTPa’KEHHOTO OT MBIILHOMU TJICHKH CBETa HAOII0IaeTCs B TOM ClIy4ae, KOT/a JIuHA
BOJIHBI A T1aJIA0IIETO CBETa paBHA (YKKUTE MPAaBWIbHBINA OTBET, eciiu M =1, 2, 3,4, ...).

2dn dn 2dn 2dn 2dn 2dn 2d
—; 0) —; <, <, ; ;
2 m ) m 2 r) A m+1/2 °) m+1/2 %) n(2m-+1)

m (2m+1)’
3. Konrponbnoe 3ananmne. Ha mudpakiinoHHy0 pemeTKy I
najlaeT HOpMaJIbHO MOHOXPOMAaTHUYECKUH CBET. 3aBUCH-
MOCTb HHTEHCUBHOCTHU | cBeTa, mpoleero 3a pemer-
Ky, OT CHHYCA YIJla OTKJIOHCHHS @ MOKa3aHa HA PUCYH- . | ” H i
Ke. Bo cKOJIbKO pa3 U3MEHSATCS pacCTOSHUS MEX/ly UH- 0
Tep(epeHInOHHBIMA MaKCUMyMaMH (CIIEKTpaMK) Ha 3TOM PUCYHKE, €CIIM TIOCTOSHHYIO PEIIEeTKU
YMEHBILIUTH B 2 pa3a, a JUIMHY BOJHBI [IJAI0IIET0 CBETA YBEJINYUTH B 2 pa3a (yKaXUTe [IpaBUIlb-
HBII OTBET):
a) yBenuuarcs B 4 pa3a;  0) yBesnyarcs B 2 pa3a; B) HE UBMEHATCS;  I') yMEHbILIATCS B 2 pasa;
1) yMEHbLIATCS B 4 paza;

nMSIH(P

4, KOHTpOJIBHOG 3aJaHuC. MOHOXpOMaTI/ILIGCKI/Iﬁ CBCT IIagacT HOP-

MaJbHO Ha Y3KYIO LIEJIb-TIPOPE3b B HENPO3PAYHOU IIPErpaje u I
pacnpoCTpaHAEeTCs 3a LIEIbI0 110l BCEMU BO3MOYKHBIMU yIJIaMH @

K HalpaBJIeHUIO najienust. Pacnipenenenue nureHcuBHocTy | mipo- sing
IIE/IIIET0 Yepe3 Ieb CBeTa B 3aBUCUMOCTH OT SiN () IOKa3aHo Ha _:_%_:_

pucyHke. UTo nmponu30UIeT ¢ IMUPUHON HEHTPAIBHOIO MAKCUMYMa
A Ha 3TOM pUCYHKE, €CJIM LIUPUHY IIPOPE3U YMEHBIINTD B 2 pa3a, a JUIMHY BOJHBI IJAIOIIETO CBE-
Ta YMEHBLIUTH B 2 pa3a (yKaXXUTe [IPaBUIbHBIN OTBET):

a) yBeNMUUTCS B 4 pa3za;  0) yBenMuuTCA B 2 pa3a;  B) HE U3BMEHUTCS; TI') YMEHBIIUTCS B 2 pa3a;
1) yMEHbIINUTCSA B 4 pasa;

5. KontponbHoe 3amanne. AGCONIOTHO YepHOE Telo uMmelio hopmy Kyba. 3atem ero

00beM YMEHBIIWIN B § pa3, yMEHBIIUB pa3mep pedep kyba B 2 pasa, a Temneparypy T
YBEITUYMIIH B 2 pa3a. Bo CKOJBKO pa3 M3MEHMIIACh BEIMYMHA YJHEPTUH TEIUIOBOTO U3Ty- "V
YEeHHUsI, UICITyCKAeMOT0 JAHHBIM TEJIOM 10 BCEM HAMPABJICHHIM 32 €IUHUILY BpEMEHU?

a) yMeHbIIMIach B 16 pa3;  0) yMeHbIIMIACh B 8 pas; B) YMEHbIIWIACH B 4 pa3a;
I') yMEHBbIINJIACh B 2 pa3a; /1) HE U3MEHWIach;,  €) yBeJIUYuiIach B 2 pasa;
’K) yBeIMUWIach B 4 pa3a;  3) yBeNIMYWIAch B 8 pa3; M) yBelIuumiach B 16 pas;

6. KontposnbHoe 3ananune. Boibepure npaBuibHbIA rpadvK 3aBUCHMOCTH BETMYUHBI UMITYJIbCA P,

KaXXI0T0 U3 nmaJarommx Ha METaJljl q)OTOHOB OT BEJIMYMHEI MAKCUMAJILHO BO3MOKHOU KMHETHYE-
CKOM sHepruu E,,, BbIOHTOTrO Mpu HoT0dPdeKTe dIeKTpoHa:

a)} Po 6)1Ps B) 1Py )Py £) 1Py
\ Ewn Eww KMH E Ewm
o' 0 = 0 0 0

7. KonrponbHoe 3a1anue. [IpoBojs u3MepeHus pa3inyHbIX TapaMeTPOB MUKPOYACTHUIIBI H3MEPSIOT
e€: 1) monHyto sHepruto £; 2) MOJHBII MOMEHT uMiynbea L;  3) mpoekinio MOMEHTa UMITyJIbca
Ly Ha ochk x; 4) NpOEKIMIO MOMEHTa UMITyJIbca L, Ha OCh Z; 5) MPOEKIMI0 UMIYJIbCA px Ha OCh X;
6) MPOEKIMIO UMITYJbCa py HA OCh y; 7) KOOpAMHATY X; 8) KOOpAMHATY Z; 9) MOMEHT BPEMEHHU
u3Mepenus t. Oka3pIBaeTCs, 4TO OJTHOBPEMEHHO HeJIb3sl U3MEPUTH WM ONPENIEINUTh CIEAYIOIHE
BEJIMUMHBI (YKaXKUTE JBa MPAaBUIBHBIX OTBETA):

a) lu4; 0)5us§; B)4 u 3; r)luo9;
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8. KonrponbHoe 3ananue. Ilepexon anekTpoHa ¢ 60pOBCKOM OpOUTHI C TTIaBHBIM KBAHTOBBIM YHC-
JIOM N Ha OpOUTY C TJIaBHBIM KBAaHTOBBIM YHUCJIOM N’ B aTOME BOJOPOJAa COOTBETCTBYET JIMHUU OJI-
HOM U3 CHEKTPaJIbHBIX Cepui u3inydeHus. [Ipn 3TOM MakCUMaabHOM 4aCcTOTE U3IIy4YEHHUs] B CEPUH
[Tamena cooTBeTCTBYET NEpexoy] (BbIOEpUTE MPaBUIbHBINA OTBET):

a) n=o—n'=l; 6) n=c0o—>n'=2; B) N=00—>N'=3; T) N=00—>n'=4;

) nNn=2—->n'=1; e) n=3—->n'=2; x) n=3—>n'=l;, 3) n=4—->n'=1;

) n=4—->n'=2; x) h=4—>n'=3;

9. KonTposbHoe 331aHKe. DIIEKTPOH HAXOAUTCS B 0JJHOM u3 d —ogobooyek atoma. Kakoe u3 me-
PEUUCIICHHBIX HU)KE 3HAYEHUI He MOsKeT IPUHUMATh IPOEKIHsI BEKTOpa OpOUTAIILHOTO MarHUTHO-
IO MOMEHTA TOTr0 IEKTPOHA HA HAIIPABJIEHUE Z BHEIIHETO MarHUTHOIO NOJIA (YKaKUTE MPaBUIIb-
HBII OTBET €CNIU |z —MarHeToH bopa):

a) 0; 0) 2ugp; B) 3ug; r) —Ug; 1) Hp;

10. KoHTpoabpHOE 3a1aHue. YKOKUTE MPAaBUILHOE YHCIIO PA3HBIX MTPOSKIIMN HA HAPABIICHHE
BHEIITHET'0 MarHUTHOT'O MOJISl OPOUTAILHOIO MATHUTHOTO MOMEHTA 3JIeKTpoHa u3 5f  momobonouku
aToMa BOZOpOAa:

a)l; 06)2; B)3; N4, m5 e6;, x)7; 3)8 m9; k)10; m)12; m™m)l5;

11. KonTposibHOE 3aanue. B pe3ynbrare siaepHbIX pacnagoB UCIycKaroTes: 1) a-usinydenue; 2) B-
usnydenue; 3) y-uznydenue; 4) HeUTpoHbl. Cpeau MEpedMcIICHHBIX TPOIYKTOB pacrnaja Hau-
MEeHBIIIeH MPOHUKAIOICH CIIOCOOHOCTHIO 00J1a1aeT (YKaXKUTE MPABUIIbHBINA OTBET):

a)l; 0)2; B) 3; r) 4;

IMepeyeHb KOHTPOJILHBIX 32JaHUI U (MJIH) BONPOCOB /IS OLleHKH COPMHUPOBAHHOCTH KOM-
nerenmun OIIK-1 (koHTpoIMpyemblii HHAUKATOP HocTHKeHUs KomneTeHnn OITK-1.2)

1. KontponbsHoe 3aaanue. [locrosiHHas nudpakiinOHHON pemeTKy paBHa 2,6 MKM, a JIJTHA BOJTHBI
MaJAI0IIEro Ha PEMIETKY HOPMaIbHO MOHOXpOoMaTudeckoro ceera paBHa A=600 Hm. CrieKTp Kako-
0 MaKCUMaJbHOTO MOPSIKA Mmax MOXKHO HAOTIOJATh 32 pelIeTKoN (YKa)KUTe MPaBUIbHBIA OTBET):
a)l; 0)2; B3, 14 n)S5 e6; x)7; 3)8  e)apyroi oTBerT;

2. KoHTponbHOe 3amanre. MOHOXpOMAaTHYeCKUH CBET C JUTMHOW BoHEI 600 HM mazga-
€T HOPMAJIbHO Ha Y3KYIO IIPOpe3b-11eiib B HENpo3padHoil nperpaje. AudpakinonHbIi
MHUHHMYM M = 2-T0 TOPsI/IKa HAOJIF0[aeTCs 3a MIENbIO o1 yriioM 30° K HalpaBJIEHUIO
naslaloulero cBeTa. Yemy paBHa MIMPHHA @ TpOpe3u (BbIOEpHUTE NPAaBUIIbHBIN OTBET):
a) 1,8 Mxkm;  0) 2,4 MkM;  B) 3 MKM; r) 3,6 MKkM; 1) 4 MKM; e) 4,8 MKM;
) HET MPaBUIILHOTO OTBETA;

3. KonrponbHoe 3ananue. M3BeCcTHO, YTO TEMJIOBOE U3ITyYEHHE UCITYCKAETCS C é é é é
OOKOBOM TOBEPXHOCTH MPOBOJA (CUUTASI €T0 A0COTIOTHO YEPHBIM TEJIOM), KO- I—=
TOPBII MOAKITIOYEH K HUCTOYHUKY MMOCTOSTHHOTO HanpspkeHus U. T — temmepa- § § § S
Typa O0KOBO# MOBEPXHOCTH MPOBOJIA, S — TUIOMIAIb OOKOBOW TTIOBEPXHOCTH gYeo |

npoBoja, ¢ — nocrosinHas Credana-boneiMana. Tekymuii mo mpoBoay TOK | MOXHO BEIYHCIUTH
o hopmyJie (OMpeIeuTe U YKaKUTE OTBET):

u us . u oT* oT* oST* . _
a) ——5, 0) —, B) —7; 1) ;M) ;e) ;  JK) IpYroi OTBET;
oST ol ol U us U
[T a VoV WAt
4. KouTtponpHoe 3a1anue. Ha moBepXHOCTh Tella HOpMAJIBHO MaiatoT (POTOHBI AT
MOHOXPOMaTHYECKOT0 JIa3€pPHOr0 U3JTYYEHUs C YaCTOTOM Vv, IEHCTBYS Ha TUI0- %
manky AS cunoii F. Ckonbpko ¢pororoB AN momnanaer Ha 3Ty IIJIOMIAAKY 32 VW
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BpeMs Al, eci TeJo MOTJIomaeT BeE Maaroliee Ha Hero u3nydeHne (yKaKuTe IpaBHIbHYIO Qop-

myiy, rae h — mocrosauas [lnanka, ¢ — CKOPOCTh CBETA):
2hvF At FCAtAS 2FcAt hvF At

Q) ——; 6) ———; o D/ A

FcAt
b B) 2
c hv hv

hvAS ’

FcAt FcAt
;€ ;
2hv hv

x)

5. KonrponbHoe 3aganue. OTHOIIEHHE BETMYUH CKOPOCTEH HEPEIATUBUCTCKHX YacTull 1 u 2 pas-
HO V,/V,=1/2=0,5, a oTHOIIEHNE X ATMH BOJH Jie Bpoiing pasHO, cOOTBETCTBEHHO,

A, / A, =4 . YKaKXHTe NPAaBIIBHYIO BETMYUHY OTHOLICHHS M, /M, MacChl MEpBOil 4aCTUIBI K Macce
BTOPOW YaCTHUIbI:

a) 16; 0) 8; B) 4; r)2; m)1; e) 1/2; x) 1/4; 3) 1/8; n) 1/16;

K) IPYrOi OTBET;

6. KonrponbHoe 3aganue. M3BecTHO, 4TO Macca CBOOOJHON MUKpOUYACTULBI paBHA M, a €€ coCTOosI-
HUE B ClIy4yae OJJHOMEPHOTO JIBUKEHUS ONKCHIBAETCSI BOJTHOBOM (yHKIIHEH y/(x) = ACOS(kX) , TIC

A u K — moctostanble Bemuunbl. Ecmm £ =1,055-10" [ - ¢, TO TIONHYIO SHEPTHIO £ 9acTHIIb!
MO’KHO BBIYUCIIUTH U3 COOTHOILEHUS (YKaKUTE MPAaBUIbHBIA OTBET):
2mk? k’h? ? 2mk?* k?h*

’ 6 E = ’ E — a E = ’ E = ’
n’ ) 2m ®) 2mk? ) n’ 2 2m

a) E=

7. KonTponbHoe 3aaHue. DJIEKTPOH € Maccoil M U ¢ OTPULATENbHBIM 3JIEKTPUUYECKUM 3apsiioM
—( HAXOJWTCS B MOJI€ KYJIOHOBCKOTO MPUTSKEHUS spa ¢ Maccoii M ¥ C MOJOKUTETbHBIM JJIEK-

TPHUYECKUM 3apsiioM +Q , 06pa3syst oHodIeKTpoHHBIH atom. [Ipr atom M [ m, k =1/4r ¢,

h =h/27 —nocrosianas [Tnanka. DIEKTPOH IEPEXOUT C YETBEPTON Ha BTOPYIO GOPOBCKYIO OpOH-
Ty. [Ipr 3TOM €ro sHeprusi yMeHbIIAETCS Ha BEIMUUHY (ONPEIEINTE U YKaKUTE MPaBUIIbHBIN OT-

1(kgQ)'m o 1(kaQ)m 3 (kgQ)'m , 1(kgQ)'m.

BET): a ; ~— ~— ~—
) ) 2 n° 4 n’ 16 8 n
32

8. KonTtponbHoe 3amanue. YeMy paBHO OTHOIIEHHE BETMYMHBI (MOJIYJIS1) HANOOIBIIETO BOZMOKHO-
I'0 3HAYEHUS MPOEKIIUU BEKTOpa OpOUTATBHOIO MOMEHTA UMITYJIbCa 3IEKTPOHA, HAXOSILErocs B

2 p — nog000J104YKe aToMa, Ha OCh Z, KOTOpasi HallpaBJieHa BJIOJIb IMHUHM WHAYKIIUH BHEIIHETO Mar-
HUTHOTO T10JIs1, K BEIMYKMHE (MOJYJII0) MPOEKLIUU BEKTOPAa COOCTBEHHOT'O (CIIMHOBOT'0) MOMEHTA

UMITYJIbCA 3TOTO DJICKTPOHA Ha TY e 0Ch (OMPEEIUTE U YKAKUTE MPABUIBLHBINA OTBET):
a)l; 06)2; B)3; 104 mS5 e6;, x)7; 3)8;

9. KontponpHoe 3amaHue. B HadanbHbIE MOMEHT BpeMeHH t=0 paauoakTHUBHBIA 0Opa3ser] uMen
8-10%° snep. B momenT t=1 C B HEeM coxpaHMJIOCH 4-10%° snep. CKOJIBKO PaluOaKTHBHBIX SACP
pacmajaercsi B 5ToM 00pasiie K MOMEHTY BpeMeHH t=3 C (ompeaennuTe U YKaXUTe MPaBUIbHBIA OT-
BET):

a) 7,5:10%  6)7-10% B)6,510° 1)6:10%% 1)5,510% ¢)5-10%° x) gpyroii otser;

10. KonTponbsHoe 3amanue. SIapo oaHOro U3 U30TOMOB TOpUs Th Sg?’ UCIBITBIBACT IOCIEA0BATEIIBLHO

JIBa Tpoliecca B~ — pacnaja u mpeBpamaercs B spo (yKaKUTe IpaBUIbHBIN OTBET):

225, 229, 229, 233, 233, 229, 233, 233.
a) Rnge”; 0) Acgg s B) Frgy ; 1) Ug®; 1) Ragy™; €) Ragg; XK) Acgy s 3) Pag) ;
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IlepeyeHb KOHTPOJIbHBIX 32/1aHUI U (MJ1H) BONMPOCOB /IJIsl OLEHKH ¢C(hOPMUPOBAHHOCTH KOM-
nerenuuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP A0cTH:KeHUs1 KomneTeHuun OITK-1.3)

1. KonTpousbHsIii Boripoc. J[iist yydiieHus: ONTHYECKUX CBOMCTB Ha MMOBEPXHOCTD JIMH3 Ka4eCTBEH-
HBIX ONTUYCCKUX YCTPOUCTB ((hoToanmaparoB, OMHOKIICH U T.I.) HAHOCAT MOKPHITHS B BUJIEC TOH-
YalIMX TICHOK. B pe3ynbraTe B COTHEUHOM CBETE HA MIOBEPXHOCTH JIMH3 BHIHBI (PUOJICTOBO-
KpacHbIe OJMKH. BBISIBUTE IPUYNHY, IO KOTOPOU CTEKIISTHHBIC JIMH3BI TOKPHIBAIOT MTOI0OHBIMU
IUICHKaMH, U OOBSICHUTE MPUYUHY TOSBJICHUS U IIBET TAKKX OJMKOB, 000CHOBAB CBOE CYKICHHUE C
MOMOIIHI0 HEOOXOUMBIX (PU3NIECKUX 3aKOHOB, IPUHIIUIIOB B (POpMYII.

2. KoHTponbHBIi Borpoc. Ha CTeKIIIHHOM TTaCTHHKE ¢ TIOKa3aTeleM IpeioM-
JICHUS CTEKJIA Nerey JIEKUT LUIMHAPUYECKAs MJIOCKO-BBITYKJIAs JIMH3A U3 Ta-
KOT0 JXe cTekia. Ha nuH3y cBepXy HOPMalbHO NaaeT CBET C JUIMHOW BOJIHBI A
(cM. pucyHoK). [IpocTpaHcTBO MEX Iy JTMH30M U MIIACTUHKON 3all0JIHEHO cpe-
JI0#1 ¢ moka3zaresem npenomiieHus N. Uurepdepenninonnas kapTuHa HaOII0-
JIAeTCsl B OTPAKEHHOM CBETE C ITOMOIIbI MUKpOCKoIma. C MOMOIIbIO 3aKOHOB
¢u3uKu 00BSICHUTE, KAaKOH BH]I IMEET KapTUHA HHTepPEPEeHIIMOHHBIX mmoJioc. [lomydnrte popmybl
JUTSL TOJILUHBI ATHX TOJIOC U C UX TTOMOIIBIO OOBSICHUTE, YTO MPOUCXOAUT C TOIIIMHOM 3TUX MOJIOC
0 Mepe yAAJICHUs OT IeHTpa KapTHUHBL. OTBET 000CHOBATH.

3. KonTtponpaselii Bonpoc. To4eyHbIi HCTOYHUK S MOHOXPOMAaTHYECKOTO CBETa
C JUIMHOM BOJIHBI A HaXOJUTCs HA PACCTOSHUM @ OT HENPO3payHOil MII0CKOI
IIperpajibl ¢ IpOpPE3aHHBIM B HEM KPYIJIBIM OTBEPCTHEM pajauyca I, a napai-
JIeJIbHBINA DKpaH 3aKpeIieH Ha PaccTosHUM L 3a mperpaoi, mpudeM r < /LA .
[Tpu U3MeHeHnH paccTOSTHUS & OCBEIEHHOCTh Touku O sKpaHa (Jexanieil, kak
U UCTOYHHK CBETa S, Ha OCH OTBEPCTHS) TO CTAHOBUTCS OOJIBILION, TO yMEHbIIIA-
etcs 10 Hyssl. C MOMOIIbIO 3aKOHOB (PU3HKHU MOTyYuTe POPMYITY Ui TAKOTO PACCTOSIHUS @, HAuU-
Hasi C KOTOPOT'O OCBEIEHHOCTh B ToUuke O mepecTaéT “Murath’ U HAUMHAET HENPEPHIBHO YMEHb-
mratecsi. O0bscHuTe Bam BeiBoI. B Kakyro CTOpOHY HaJ0 IBUTaTh UCTOYHUK CBETA S, U3MEHSIS
paccTosiHuE @, YTOOBI NOJTYYUTh MOHOTOHHOE M3MEHEHHE OCBELIEHHOCTH — BJIEBO WM BIIpaBo? OT-
BET 00OCHOBATb.

4. KoHTponbHBIHA Botipoc. [[Ba oAMHAKOBBIX MOJsiponia (3TO TOHKAs Mpo3padHast MIeHKa-
MOJISIPU3ATOP, MPOMYCKAOIIAs TUIOCKOMOISIPH30BAHHBIN CBET) PACIIONOKEHBI TaK, YTO HE MPOITyC-
KaloT [aJIal0IIMI Ha HUX JIy4 €CTECTBEHHOI'O COJTHEYHOI'O CBETA C MHTEHCHBHOCTBIO |, M pacno-

JIO’)KEHHBIN 3a MOJIIPOUIaMH JIETEKTOp He GUKCUPYET cBeTa. BhICKakuTe cBOE MHEHUE O TOM, MOXK-
HO JI, HE JOTPAruBasich 10 dTUX MOJISIPOUIOB, IOMECTUTH MEXAY HUMH TPETUH NOJIAPOU] TaK,
4yTOOBI CBET BCE ke mpouieln B AetekTop? [IpuBeaure 000CHOBaHHbBIE ApTYMEHTHI B [10JIb3Y BO3-
MO>KHOCTH MJIM HEBO3MOXKHOCTH IPOIYCKaHUs cBeTa. Eciu Bce ke 3TO BO3MOKHO, IIPEIIIOKUTE
croco0 pa3MelieHus TPEThEero MosIPOorNaa Tak, YTOObI MPOIIEIINNA B JETEKTOP CBET UMEJ MAaKCH-
MaJbHYH0 HUHTEHCUBHOCTb U HaWUTE BEIUYUHY 3TOH MaKCUMaJIbHOW UHTEHCUBHOCTH.

5. KonTpounbHsiit Boripoc. C MOMOIIIBI0 peocTaTa Ha KOHIaX METAITHYECKO- r{-E Ao
TIPOBO,

ro npoBoja JuiHel | ¢ quamerpom d co3aaHa pa3HOCTh OTEHIMATIOB A @ PoBoA ; *d

(cM. pucyHoK). Kak u3MeHUTCS TeMiieparypa MmoBEpXHOCTH MPOBOAA, KOTO-

PYXO MOXXHO CUUTATh a0COJIIOTHO YCPHBIM TCJIOM, €CJIN JJIINHY | IMpoBOJaa YBCIWYNTE B JIBA pasa, HE
merstst BeanuuHbel d 1 A ? OTBET 000CHOBATh U MOATBEPAUTE (OPMYITaMHU.

6. KontponbHslii Bonpoc. OIMH U TOT K€ UCTOU- CBET
HUK CBETa C YaCTOTOM V OCBEIIAeT KaTOAbI IBYX
BaKyyMHBIX (poTo3s1eMeHTOB “1” u “2”, u3o6pa-
’KEHHBIX Ha JIEBOM pUCYHKe. BonbramnepHsle xa-
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PaKTEPUCTUKH BO3SHHUKAIOIIETO MPH 3TOM B 1ienu (poToToKa | Mmoka3aHbl Ha MpaBOM PUCYHKE, T1e
KpuBbIe “1” U “2” COOTBETCTBYIOT MOJKIIOUYCHHIO (hOTO3IEMEHTOB “1” 1 “2”. Mcnonb3ys 3aKOHbI
dororddekra, onpeaenuTe KaKoOi U3 KaTOI0B UMEET OOJIBIIYIO pabOTy BBIX0/a U HAWINUTE BEITHYHU-

hv
Hy OTHOIIEHHs pabOT BBIXO/Ia 3THX KaTOJ0B MPH YCIOBHH, uTo U, = Ie’ rae h — nocrosiuHas
e

[Inanka, € — BeqinurHa 3aps/ia 31eKTpoHa. OTBET 000CHOBATh COOTBETCTBYIOIIMMHU BBIYUCICHUSIMH.

7. KonTposnbHblii Boripoc. PoToH “1” ¢ 4acTOTON Vg HCIBITHIBAET paccesiHUE Ha 2
yron 0 = 60° Ha mepBOHAYAIBLHO MOKOSIIENCS YaCTHUIIE C MACCOM M, IpeBpalasich B 1 Aﬁfej
paccestHHBIN QoTOH “2”. Mcnonb3ys nocrosHuyto [lnanka h u ckopocts cBeta c, Vo m

OTIPENICIIUTE BETUMYNHY YHEPTHUU, KOTOPYIO (DOTOH MepeacT 4YacTuiie M 1ocie co-
ynapenusi. OTBeT 000CHOBATh U MOATBEPAUTH BEIYHCICHUSMHU.

8. KoHTponbHsIii Borpoc. Bo30ykIeHHbIH aTOM BOIOpO/Ia HCITYCTHIT (DOTOH, OTHOCSIIIIUICS K CIIEK-
TpaJlbHOH cepuu banbmepa. OLeHnTe BO3MOKHOCTD TOTO, YTO B JAJIBHEHUIIEM 3TOT aTOM HCITYCTUT
(GoTOH cBeTa B BUAMMOM YEJIOBEUECKOMY IJ1a3y YaCTH ONTUYECKOrO criekTpa. OnpenesnTe Bo3-
MOYKHBIN MHTEPBaJ JUIMH BOJH JajbHeMIIero u3inydeHus. OTBeT 000CHOBATh U NOATBEPAUTS C I10-
MOIIBbIO (PU3UIECKUX 3aKOHOB U (hOPMYI.

9. KoHTpomnbHBI BOTpoc. B B0O30yXIEHHOM aTOME BOJOPOAA JICSKTPOH NEPEXOIUT ¢ OOPOBCKOM
OpOMTHI, COOTBETCTBYIOIIEH TPETheMy BO30YKICHHOMY COCTOSIHUIO Ha OOPOBCKYHO OpOHUTY, COOT-
BETCTBYIOIIYIO BTOPOMY BO30YKIIEHHOMY COCTOSHUIO, HCITycKast (JOTOH C AIMHOM BOJHBI A1. C m0-
MOIIBIO 3aKOHOB M (POpMYNT aTOMHON (PU3UKH OMpPEAETUTE OTHOLICHUE Ap/A1, T/I€ Ay — MAaKCUMAJIb-
Hasl JJIMHA BOJIHBI (POTOHA U3 crieKTpalibHOM cepun banbmepa. OTBeT 000CHOBATD.

10. KonTtpomnbHbIii Bonpoc. merommuiicst painoakTHBHEIN 00pa3ell CoEepKUT HECTaOMIIbHBIC sIpa
JBYX Pa3HBIX U30TOIOB: si/ipa MIEPBOT0 U30TOIIA UMEIOT NIEPUOJ N0JIypacnaaa, paBHblil 1 MuHyTe, a
A]Ipa BTOPOTr0 U30TOIa — MEPHO/] MOIypaciajia, paBHbIM 2 MUHyTaM. AHaJIU3 [MOKa3all, YTo B HUC-
XOJIHBIII MOMEHT BpeMeHH oOpasel] Ha 89,89% cocTtouT u3 snep nepsoro uzotona v Ha 11,11% - u3
A71ep BTOpOro u3oTona. [ npoBeaeHNs SKCIIEPUMEHTA HE00X0IUMO, YTOOBI YUCIIO AJEP KaKI0TO
u30Tona B o0pasie 6110 OJMHAKOBBIM. OIIEHUTE BO3MOXKHOCTb TOT'0, UTO CITYCTSI HEKOTOPOE BpeMs
YHCIIO SAEp IBYX JAAHHBIX M30TOINOB B 00pa3le cpaBHseTcs. Ecim 3To BO3MOXKHO, TO 4epe3 KaKoil
IPOMEXYTOK BpeMeHH 3TO npou3oier? OTBeT 000CHOBATH U MOATBEPIUTH (POpMYyIaMu.

4. OueHovHbIe cpeacTBA (OLEHOYHbIE MATEPHAJIBI) JIS POBeIEHUsI IPOMEXKY-
TOYHOH aTTecTallui 00y4aroIUuXCcs (3aIUTHI KyPCOBOH padoThl (IPOeKTa)) Mo
AUCUMILTHHE (MO1YJIIO)

3aHATUS YKAa3aHHOTO THIIA HE MPEIYCMOTPEHBI OCHOBHOHN mHpodeccroHalbHOW 00pa3zoBa-
TEJIBbHON MPOrPAMMON.



